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INTRODUCTION 


Terminals covered by this manual are the HP 2625A Dual System Display Terminal and the 
HP 2628A Word Processing Center. The standard 2625A can operate as an HP terminal, 
similar to an HP 2622A Display Terminal, or simulate an IBM* 3276 Control Unit/Display 
Station. The standard 2628A is similar to the 2625A, without the IBM terminal simulation 
capability, but with the HPWORD word-processing capability. (The 2625A also has the 
HPWORD word-processing capability, as an option.) The features of the standard 2625A and 
standard 2628A, and the options of both, are listed below. 


OPTION 


Std 


001 
002 
004 
005 
006 
007 
008 
009 
010 
011 
012 


013 
014 
015 
016 


021 


HP/IBM dual personality terminal. 


Port 1: RS-232-C or RS-422 


datacomm port. 


Port 2: IBM Bisync datacomm port. 


Swedish keyboard. 
Norwegian keyboard. 
German keyboard. 

United Kingdom keyboard. 
Spanish keyboard. 

French Canadian keyboard. 
French keyboard. 

Italian keyboard. 

Dutch keyboard. 

Finnish keyboard. 

Danish keyboard. 


240V, 50 Hz 
100V, 60 Hz 
220V, 50 Hz 
100V, 50 Hz 


Port 1: Datacomm port for connec- 
tion to a Distributed Sys- 
tems Network (DSN). 


Word processing terminal. 


Port 1: RS-232-C or RS-422 
datacomm port. 


Port 2: RS-232-C or RS-422 
printer/plotter port. 


Swedish keyboard. 
Norwegian keyboard. 
German keyboard. 

United Kingdom keyboard. 
Spanish keyboard. 

French Canadian keyboard. 
French keyboard. 

Italian keyboard. 

Dutch keyboard. 

Finnish keyboard. 

Danish keyboard. 


240V, 50 Hz 
100V, 60 Hz 
220V, 50 Hz 
100V, 50 Hz 


Port 1: DSN port. 


* IBM is a trademark of International Business Machines Corporation. 
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OPTION 2625A 2628A 


Port 1: Datacomm port for Port 1: Datacomm port for connec- 
connection to an HP 13265A tion to an HP 13265A 
modem or an HP 13266A modem or an HP 13266A 
Current Loop Adapter. Current Loop Adapter. 


Dual port; standard 
datacomm and Alternate Pe- 
ripheral Interface ports. 


(Supplied only with graphics option 
523.) 


Port 1: First multipoint async/sync 
terminal port. First termi- 
nal in a multipoint network 

must have this option. 


Port 1: First multipoint async/sync 
terminal port. 


Port 1: Async multipoint daisy 
chain terminal port. 


Async multipoint daisy 
chain terminal port. Any ter- 
minal except the first in an 
async multipoint network 
must have this option. 


Port 1: Same as option 028, except 
used for sync multipoint con- 
figurations. 


Port 1: Same as option 028, except 
used for sync multipoint con- 
figurations. 


Port 2: Dual port; external printer and 
Alternate Peripheral Inter- 
face ports. (Supplied only with 
graphics option 523.) 


First IBM Bisync terminal 
port. First terminal in an 
IBM Bisync network must 
have this option. 


IBM Bisync daisy chain ter- 
minal port. Any terminal ex- 
cept the first in an IBM 
Bisyne network must have 
this option. 


Integral printer. 


Green CRT. 


Integral printer. 


Green CRT. 


Amber CRT. Amber CRT. 


Tilt and swivel base. Tilt and swivel base. 


Graphics capability. Graphics capability. 


HPWORD word processing capabil- 
ity 
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DISPLAY MEMORY 


A portion of terminal memory, called display memory, is reserved for storing data for display 
on the screen. For the HP 2625A, display memory consists of an HP workspace and an IBM 
workspace (figure 1-1). Of course, the HP 2628A has only an HP workspace. The part of the 


workspace displayed on the screen is called the window. 


Display 


Currently 
Active 
Workspace 


IBM 
Workspace 


Figure 1-1. Screen/Display Memory Relationship 
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TERMINAL MODES 


The terminal operates in a variety of modes, some of which are selectable using the function 
keys; others are selected on the configuration menus. The primary modes are illustrated in 
figure 1-2 and listed below. 


Modes 
Local Remote 
Char Block 
Non- Format Line Page 
Format 
Non- Format Non- Format 
Format Format 
Figure 1-2. Primary Terminal Modes 

@ Local Data entered from the keyboard is displayed on the screen, but the 
terminal is disconnected from the host computer. 

e Remote The terminal is connected to the host computer. Data entered from the 
keyboard is transmitted to the computer, and data received from the 
computer is displayed on the screen. 

e Character Active only in Remote mode. Data is transmitted to the host computer, 
one character at a time. 

e Block Active only in Remote mode. Data is transmitted to the computer in 
blocks; selectable as one line per block, or as one page per block. 

e Line Active only in Remote Block mode. Data is transmitted to the host 
computer in blocks, each consisting of one line. 

e Page Active only in Remote Block mode. Data is transmitted to the host 
computer as a block, consisting of one page (one screenful). 

e Format Active only in Remote mode. Used to transfer, to the host computer, 
data entered into data entry forms, which are displayed on the screen. 
Enables restriction of entry data to selected fields on the form, and 
restriction to selected data types (numeric, alphabetic, or unrestric- 
ted). 

e Non-Format Terminal operates normally. No restriction on data entry. 
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PERIPHERAL DEVICE CONNECTION 


Peripheral devices, such as printers and plotters, are connected to the terminal in an Alternate 
Peripheral Interface network. Either the standard 2628A, option 046 (2628A), or option 026 
(2625A) is required to connect to an Alternate Peripheral Interface network. 


CONFIGURATION OF THE TERMINAL 


Configuration of the terminal is performed using menus. These include a Global Configuration 
menu, a Terminal Configuration menu, and four data communication (datacomm) menus for 
the HP personality of the 2625A and for the 2628A. The IBM personality of the 2625A has a 
menu of its own. Selections made on these menus determine, among other things, terminal 
characteristics, coordination of data transfer between the terminal and the host computer, 
parity type, and rate of data transfer. 


DATA COMMUNICATIONS 


The terminal can be connected to an HP host computer in either a point-to-point or multipoint 
configuration, either hardwired or through modems. Port 2 of the standard 2625A terminal is 
connected to an IBM computer in a multipoint network, for Bisync operation. In addition, 
option 021 of either the 2625A or the 2628A can be connected to a distributed systems network 
(DSN), a form of multipoint network. 


The 2628A or the HP personality of the 2625A can transfer data either one character at a time 
or in blocks of one line or one page (one screenful) at rates up to 19,200 baud. 


Switching between the HP and IBM personalities of the 2625A terminal is done with a function 
key. Each port remains active, even though it is not currently selected. 


GRAPHICS 


Option 523 incorporates a graphics capability into both the 2625A and the 2628A terminals. 
Refer to Appendix D for information. 


WORD PROCESSING 


Option 528 incorporates the HPWORD word processing capability into the 2625A terminal. 
This capability is standard with the 2628A. Appendix E contains information on word process- 
ing. 


ESCAPE SEQUENCES 


Escape sequences, incorporated into a computer program, enable the program to control 
terminal operations. When the terminal receives the escape sequence, it performs the opera- 
tion specified in the sequence. Escape sequences consist of most of the operations performable 
at the keyboard, using the non-alphanumeric keys. Many sequences are also enterable from 
the keyboard. References to escape sequences are made throughout the manual. Refer to 
Appendix A for a complete list of the escape sequences and their functions. 
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INTRODUCTION 


This section describes the modes in which the terminal can operate, use of the function keys, 
enabling and disabling the keyboard, and resetting the terminal. 


SELECTING MODES 


Pressing the @f§ key enables the mode selection keys and changes the function key labels to 


the following: 
SMOOTH | MEMORY BPDISPLAY J AUTO 
SCROLL | LOCK [FUNCTNS LF 


LINE MODIFY BLOCK REMOTE 
MODIFY ALL MODE MODE 


These keys act as toggle switches in that they alternately enable and disable the designated 
mode. When a particular mode is enabled, an asterisk is displayed in the label. 


Remote/Local Modes 


When a communications link exists between the terminal and a remote host computer, the 
terminal is in either of the following two modes: 


e Remote Mode. In this mode, when you press an alphanumeric key the associated ASCII 
code is transmitted to the host computer. 


e Local Mode. In this mode, when you press an alphanumeric key the associated character is 
displayed at the current cursor position on the screen (nothing is transmitted to the host 


computer). 


From the keyboard, you switch the terminal back and forth between Local and Remote modes 
using the REMOTE MODE key. 


From the keyboard or a user-definable key, you can switch the terminal from local to remote 
(and vice versa) using the following escape sequences: 


Local: Ec &kOR 


Remote: Ec &kiR 
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A Remote/Local mode designator is maintained in non-volatile memory. When you change 
modes using the REMOTE MODE key, you also alter that mode designator in non-volatile 
memory. When you change modes using the escape sequences, however, the designator is not 
altered. 


After a hard reset or turning off the power, the terminal reverts to the mode specified by the 
remote/local designator in non-volatile memory. 


Character/Block Modes 


When the terminal is connected on-line to a remote host computer, it operates in either of the 
following data transmission modes: 


e Character Mode. In this mode, data is transmitted a character at a time as it is entered 
through the keyboard. ASCII control codes (such as <CR> and <LF >) are transmitted. 


e Block Mode. In this mode, data is not transmitted at the time it is entered through the 
keyboard. Instead, you transmit an entire block of data by first typing the data (after 
initially typing the data you can move the cursor around and edit the data as desired) and 
then pressing the key. 


When the terminal is in Block mode, ASCII control codes (such as <CR> and <LF >) are acted 
upon locally but are not usually transmitted with the data block (refer to Section 9 for 
detailed information on Block mode data transfers). 


From the keyboard, you enable and disable Block mode using the BLOCK MODE key. 


From a program executing in a host computer, you enable and disable Block mode using the 
following escape sequences: 


ENABLE: Ec &k1B 

DISABLE: Ec &k0B 
A Character/Block mode designator is maintained in non-volatile memory. When you change 
modes using the BLOCK MODE key, you also alter that mode designator in non-volatile memory. 


When you change modes using the escape sequences, however, the designator is not altered. 


After a hard reset or turning off the power, the terminal reverts to the mode specified by the 
Character/block designator in non-volatile memory. 


The relationship between Block, Line, Page, and Format modes is described under key 
later in this section. 


2-2 


Terminal Control 


Line Modify Mode 


When the terminal is in Remote mode and Character mode, and you are communicating 
interactively with a host computer, you may sometimes enter an erroneous character string 
to which the computer responds with an error message. If the character string is a lengthy 
one and the error consists of only a few characters, it is a nuisance to have to retype the entire 
string. In such a case, you may instead enable Line Modify mode (which temporarily switches 
the terminal to a special form of Block mode). You may then move the cursor to the erroneous 
line on the display and correct the character string. When the string is edited to your 
satisfaction, you retransmit the line to the host computer by pressing either the (gj key or 
the @ key. 


Note that while Line Modify mode results in a block transmission, it is completely indepen- 
dent of the Block mode function described earlier in this section (you do not have to first 
enable Block mode). In fact, Line Modify mode is a feature that was specifically designed for 
use when the terminal is operating in Character mode, and will function only in Character 
mode. 


From the keyboard, you enable Line Modify mode using the LINE MODIFY key. Line modify 
mode is automatically disabled when you press either @@J or @. If you change your mind 
and wish to disable Line Modify mode before retransmitting the command string, press the 
LINE MODIFY key again and the terminal will return to normal Character mode. 


For each line, the terminal remembers the position of the first character entered from the 
keyboard. Then when you re-transmit a line in modify mode, only the portion of the line 
entered from the keyboard is retransmitted; any prompt characters preceding the command 
string are ignored by the terminal. For more detailed information about this feature refer to 
the discussion of the Start Col field of the Terminal Configuration menu in Section 3. 


Modify All Mode 


When the terminal is in Character mode, you can enable Modify All mode, which switches the 
terminal to a special form of Block mode. Modify All mode is the same as Line Modify mode 
except that it is not disabled when you press QJ or @®. 

From the keyboard, you enable and disable Modify All mode using the MODIFY ALL key. 


From a program executing in a host computer, you enable and disable Modify All mode using 
the following escape sequences: 


ENABLE: Ec &k1M 
DISABLE: Ec &k0OM 
A Modify All mode designator is maintained in non-volatile memory. When you change 


modes using the MODIFY ALL key, you also alter that mode designator in non-volatile memory. 
When you change modes using the escape sequences, however, the designator is not altered. 
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After a hard reset or turning off the power, the terminal reverts to the mode specified by the 
modify all designator in non-volatile memory. 


Auto Line Feed Mode 


When Auto Line Feed mode is enabled, an ASCII line feed control code is automatically 
appended to each ASCII carriage return control code generated through the keyboard. That 
is, every <CR> code generated through the keyboard becomes a <CR> <LF>. 


ASCII carriage return control codes can be generated through the keyboard in any of the 
following ways: 


e By pressing the @y key, provided that a <CR> code is included in the key definition. 
e By simultaneously pressing the and@j keys. 


e By pressing any of the user keys (J through EMM), provided that a <CR> code is 
included in the particular key definition. 


e By pressing the @) key when the terminal is in Block mode, Line Modify mode, or Modify 
All mode (in these cases a <CR> code is transmitted as the line terminator). 


From the keyboard, you enable and disable Auto Line Feed mode using the AUTO LF key. 


From a program executing in a host computer, you enable and disable Auto Line Feed mode 
using the following escape sequences: 


ENABLE: Ec &kiA 


DISABLE: Ec &k0A 


When you enable or disable Auto Line Feed mode using the AUTO LF key, you also alter the 
content of the “AutoLF” field in both active and non-volatile memory. When you enable or 
disable Auto Line Feed mode using the escape sequence, however, you only change the 
content of the AutoLF field in active memory. 


After a hard reset or turning off the power, the terminal reverts to the mode specified by the 
AutoLF field in non-volatile memory. 


Terminal Control 


Display Functions Mode 


When Display Functions mode is enabled the terminal operates as follows: 


e In Local mode, it displays ASCII control codes and escape sequences but does not execute 
them. For example, if you press the key the terminal displays Ec D on the screen but 
.does not perform the “cursor left” function. 


e In Remote mode, it transmits ASCII control codes and escape sequences but does not 
execute them locally. For example, if you press the key the terminal transmits an 
Ec S but does not perform the “roll up” function. 


There are two exceptions to the foregoing descriptions: 
1. An Ec Y, which enables Display Functions mode, is executed ,but is not transmitted or 
displayed; Ec Z, which disables Display Functions mode, is both displayed and executed, 


but not transmitted. 


2. A <CR> (or <CR> <LF> if Auto Line Feed mode is enabled) is executed in addition to 
being transmitted and/or displayed. 


From the keyboard, you enable and disable Display Functions mode using the DISPLAY 
FUNCTNS key. 


From a program executing in a host computer, you enable and disable Display Functions 
mode using the following escape sequences: 


ENABLE: Ec Y 
DISABLE: Ec Z 

NOTE: There is interaction between Display Functions and the XmitFnctnCA) field of the 
configuration menu. If XmitFnétnCA) is on, the DISPLAY FUNCTNS key transmits Ec 


Y. However, the DISPLAY FUNCTNS key will not transmit Ec Z when pressed again. 


Once enabled, Display Functions mode remains enabled until explicitly disabled, until a soft 
or hard reset is performed, or until the power is turned off. 


Terminal Control 


Memory Lock Mode 


Memory Lock mode provides two separate functions: overflow protect and display lock. 


OVERFLOW PROTECT. If you home the cursor and then enable Memory Lock mode, the 
workspace becomes “protected” so that no data can be lost off the top. In such a case, when you 
have used all available lines in the workspace, any attempt to use more memory is rejected 
with an audible “beep” and the message MEMORY FULL is displayed. You may, however, use the 
cursor control keys to go back and alter any of the existing data. To continue entering new 
data, merely disable Memory Lock mode and reposition the cursor immediately below the 
last line. Before doing so you may wish to enable “log top” data logging (described in Section 6 
and Appendix C) so that data that is then forced off the top of the workspace will be retained 
in printed form. 


DISPLAY LOCK. If you position the cursor below the top line of the screen and then enable 
Memory Lock mode, the lines above the cursor line become “locked” on the screen. As the 
screen becomes full, the locked lines remain on the screen while subsequent lines roll past the 
locked rows. This allows you to retain column headings or instructions on the screen as you 
continue to enter new data. It also provides a useful means of changing the sequence of text 
blocks as follows: 

a. Press Qi, , and then type the following data: 


3. This is paragraph 3. 
It should be the third one. 


1. This is paragraph 1. 
It should be the first one. 


2. This is paragraph 2. 
It should be the second one. 


4, This is paragraph 4. 
It should be the last one. 


b. Position the cursor in the first line of paragraph 1. 
c. Enable Memory Lock mode. 


d. Use the key until the first line of paragraph 4 is in the same line as the cursor. 
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e. Disable Memory Lock mode and home the cursor. The display should appear as follows: 


1. This is paragraph 1. 
It should be the first one. 


2. This is paragraph 2. 
It should be the second one. 


3. This is paragraph 3. 
It should be the third one. 


4. This is paragraph 4. 
It should be the last one. 


From the keyboard, you enable and disable memory lock mode using the MEMORY LOCK key. 
The rows above the line containing the cursor are locked. 


Normal editing can be performed within the locked rows; that is, the rows are locked by row 
number only, so if lines are inserted among the locked rows, they become locked but the total 
number of locked rows does not increase. 


From a program executing in a host computer, you enable and disable Memory Lock mode 
using the following escape sequences: 


ENABLE: €Ec 1 


DISABLE: Ec m 


Once enabled, Memory Lock mode remains enabled until explicitly disabled, until a hard 
reset is performed, or until the power is turned off. 


Smooth Scroll Mode 


Smooth Scroll mode is selected with the SMOOTH SCROLL function key. As implied in the name, 
lines are scrolled smoothly on or off the screen in Smooth Scroll mode, so that you can watch 
them appear or disappear. When the terminal is not in Smooth Scroll mode, the top or bottom 
line appears or disappears immediately, with no transition apparent to the eye. 


CAUTION: Use of Smooth Scroll mode, while in Remote mode, may result in lost data, 
unless a type of handshaking is used in which the terminal controls transmission 
of data it receives. To ensure against lost data in an HP point-to-point environ- - 
ment, set the EnqAck field on the Full Duplex Hardwired or Full Duplex Modem 
Datacomm menu to YES; in a non-HP environment, set ReevPace to XON/XOFF. | 
Insurance against data loss in a multipoint environment is contained in the data 
transfer protocol. 
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Caps Lock Mode 


When Caps Lock mode is enabled, the terminal generates only Teletype compatible codes: 
uppercase ASCII (00-5F, hex) and DEL (7F, hex). Unshifted alphabetic keys (a-z) generate 
the codes for their uppercase equivalents, the ¢, |, and } keys generate the codes for [, \, and ] 
(respectively), and the * and ~ keys are ignored. 


From the keyboard, you enable and disable Caps Lock mode using the Caps Lock field of the 
Terminal Configuration menu described in Section 3. 


From a program executing in a host computer, you enable and disable Caps Lock mode using 
the following escape sequences: 


ENABLE: Ec &k1C 
DISABLE: Ec &k0Cc 


At any given time the current state (enabled/disabled) of Caps Lock mode is reflected in the 
Caps Lock field of the terminal configuration menu. When you enable or disable the mode by 
altering the menu field from the keyboard and then pressing the SAVE CONFIG key, you alter 
both the active and non-volatile memory versions of that field. When you enable or disable 
the mode using the escape sequence, however, you only change the active value of the 
Caps Lock field in the terminal configuration menu. 


After a hard reset or turning off the power, the terminal reverts to the mode specified by the 
Caps Lock field in the terminal configuration menu in non-volatile memory. 


Format Mode 


The terminal includes a Format mode in which elaborate, custom-designed forms containing 
protected and unprotected fields can be displayed on the screen and used for data entry. 


When Format mode is enabled, the terminal operator may only enter data into unprotected 
fields. If the operator positions the cursor in a protected area and then attempts to type data, 
the cursor automatically moves to the start of the next subsequent unprotected field before 
the terminal accepts the data. 


From the keyboard, you enable and disable Format mode using the FORMAT MODE function 
key, which is available in the Define Fields set of function keys. 


From a program executing in a host computer, you enable and disable Format mode using the 
following escape sequences: 


ENABLE: Ec W 


DISABLE: Ec xX 


Once Format mode is enabled, it remains enabled until explicitly disabled, until a hard reset 
is performed, or until the power is turned off. 
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USER-DEFINABLE FUNCTION KEYS 


The terminal has eight user programmable function keys (user keys). These can be defined 
either locally by the terminal operator or remotely by a program executing on a host com- 
puter. By “defined”, it is meant that: 


1. Each key has an operational attribute (‘type’) which may be one of three types: executed 
locally at the terminal (LOCAL), transmitted to a host computer (TRANSMIT), or both 
(NORMAL, as though typed in from the keyboard). 


2. Each key has an alphanumeric label which, in user keys mode, is displayed with its 
companions across the bottom of the screen. These labels may be up to 16 displayable 
characters and may have one video enhancement selection at the beginning of each label 
half, allowing different enhancements for the top and bottom. 


3. A string of ASCII alphanumeric characters and/or control codes may be assigned to each 
key. This definition string may contain explicit escape sequences (entered using Display 
Functions mode) but cannot contain any embedded or implicit ones (such as enhance- 
ments). There is an 80 character maximum length, including escape sequences and control 
codes. Note that any escape sequences within the definition will take effect when the 
function key is triggered (executed). 


The keys can be defined locally using the User Key Menu (Definition mode) and remotely 
with an escape sequence specifying any key. Their execution can also be triggered remotely 
by a host computer using an escape sequence. The defining or triggering escape sequence 
may also be entered though the keyboard. 


When a hard reset is performed, or the DEFAULT VALUES function key is pressed, the key 
attributes, labels, and definition strings assume their default values. All have the Transmit 
type attribute, the labels are “f1”, “f2”, etc., and the definition strings are Ec p, Ec gq, etc. 
Otherwise, when the terminal is turned on, the labels last saved are displayed. 


When theggg key is used in conjunction with any of the fl through f8 user keys, the default 
definition of that key will be transmitted to the host computer. This allows for a total of 16 
function keys, of which eight are user programmable. 


Terminal Control 


Defining Keys Locally (Definition Mode) 


To access the User Key Menu, depress the Qj and keys simultaneously, or use the 
escape sequence Ec j. The menu contains a set of unprotected fields that can be accessed 
using the @§39, G8E9, and the cursor movement keys. 


LABEL 
KEY FIELDS 
DEFINITION TYPE 
FIELD FIELD | 


| LABEL ay 

iy LABEL Sa 

a ase a 

= LABEL PF 

i. asc a 

re LABEL Ree 
i 


SAVE NEXT FPREVIQUSEIDEF AULT 1 1 eee ON DISPLY 
CONFIG | CHOICE | CHGICE VALUES VALUES FUNCTN* 


Figure 2-1. User Keys Menu, Showing Default Values 


The set of function keys displayed with the User Keys menu are shown below: 


mk k= En ZZ Ei a ED 


SAVE NEXT PREVIQGUSIDEF AULT POWER ON DISPLY 
CONFIG CHOICE CHOICE VALUES VALUES FUNCTN* 
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The functions of the keys displayed with the User Key Menu are listed in table 2-1. 


Table 2-1. User Key Menu Function Keys 


FUNCTION 


Saves the displayed parameters in non-volatile memory, 
makes the displayed parameters the active set, and returns 
to normal operating mode, with the Aids set of function keys 
displayed. 


SAVE 
CONFIG 


NEXT 
CHOICE 


The menu Type field has a list of three choices: L, T, and N. 
These two keys can be used to cycle backward or forward 
through the list, enabling selection of the choice for the dis- 
play. 


PREVIOUS 
CHOICE 


DEF AULT 
VALUES 


Displays the default type, label, and character string for all 
keys. 


POWER ON 
VALUES 


Displays the parameters stored in non-volatile memory, 
which become active at power on time. 


DISPLAY 
FUNCTNS 


Alternately enables and disables Display Functions mode. 
When enabled, an asterisk is present in the label. In this 
mode, the action normally produced by any keyboard control 
or cursor control key, such as (J, , or any of the display 
control or edit groups of keys, is not performed. Instead an 
ASCII character representing the function is entered in the 
character string definition then, when the function key is 
pressed in Use mode, the action is performed. 


Each user programmable key definition contains four unprotected fields: 


TYPE FIELD. This one character field may contain only an uppercase L, T, or N, signifying 
Local, Transmit, and Normal. 


a. A Local key is executed locally (at the terminal) only. 
b. A Transmit key is transmitted to the host computer only. 


c. A Normal key is executed in the same manner as data typed in from the keyboard. This 
means that if the terminal is in Local mode, the contents of the key are executed locally 
(displayable characters are sent to the display). If the terminal is in Remote mode and 
local echo is disabled (configuration item Local Echo), the contents of the key are trans- 
mitted to the host computer. If the terminal is in Remote mode and local echo is enabled 
(on), the contents of the key are both transmitted to the host computer and executed 
locally. If the terminal is in Block mode, the contents of the key are executed locally. 
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The alphanumeric keys cannot be used to enter the definition of the attribute field; it is 
changed by using the NEXT CHOICE and PREVIOUS CHOICE function keys. 


LABEL FIELDS. There are two eight character fields that may be used to define the label 
for each programmable function key. The first label field supplies the upper half, the second 
supplies the lower half. Each field may have a video enhancement which is entered program- 
matically, using an Ec &f escape sequence (described later in this section). 


Control codes and escape sequences may be entered into these fields only by using Display 
Functions mode. 


KEY DEFINITION FIELD. The entire line (80 characters) immediately below the attribute 
and label fields is available for specifying the character string that is to be displayed, 
executed, and/or transmitted whenever the key is either pressed or programmatically trig- 
gered. Control codes and escape sequences may be entered into this field only by using 
Display Functions mode. 


The Display Functions mode used here is independent from that which is enabled or disabled 
via the mode selection function keys, or by escape sequences from the host computer. 


The @ key may be used for including <CR> codes in key definitions and labels in combina- 
tion with the Display Functions mode. If Auto Line Feed mode is enabled, the @@j key will 
generate a <CR><LF >. If Display Functions mode is not in effect, the @=J key will operate as 
a cursor movement key. 


The @&, and@#g keys can be used for editing the contents of the label and key definition 
fields. 


To exit Definition mode and remove the User Key Menu from the screen, the SAVE CONFIG, 
GS. Cs, or keys may be pressed and the normal display will reappear. In addition, the 
escape sequence “Ec k” may be used. When this escape sequence is used to exit Definition 
mode, or when the key is used, the function key labels are displayed across the bottom of 
the screen and the function key definitions are enabled. If the SAVE CONFIG key is used, the 
User Key menu values are saved in nonvolatile memory. 
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Defining User-Definable Function Keys Programmatically 


From a program executing on a remote host computer, the programmable user keys may be 
defined using the following escape sequence: 


Ec &f <attribute>a 
<key number>k 
<label length>d 
<definition length>1 
<label string><definition string> 


where: 
<attribute> = 0: normal 
= 1: local only 
= 2: transmit only 
<key number> = 1-8: f1 - f8, respectively 
(1 is the default) 
<label length> = 0-16: (0 is the default) 


<definition length> = 0-80: (1 is the default) 
(—1 causes the field to 


be erased) 

<label string> = the displayable character sequence for the label fields. The first 8 
characters will go into the upper half, the next 8 into the lower 
half. 

<definition string> = the character sequence for the key definition field. 


The <attribute>,<key number>, <label length>, and <definition length> param- 
eters may appear in any order but must preceed the label and key definition strings. If the 
<attribute> parameter is not specified, it will be set to 0 (normal), although the default 
value is 2 (transmit only). An uppercase identifier (A, K, D, or L) must be used for the final 
parameter and a lowercase identifier (a, k, d, or 1) for all preceeding parameters. Following 
the parameters, the strings corresponding to each must follow in a specific order, if they exist. 
The label string is the first expected sequence of characters and the key definition string is 
the last. If any of the length parameter numbers are greater than the range specified, the 
extra characters are counted, but discarded. If the definition string length is greater than 16, 
the extra characters are discarded. 
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The labels may have one video enhancement set selected for each label half (8 characters). If a 
program creating specifications for these enhancements is to be used with earlier 262X 
terminals, these enhancements must be specified with a separate escape sequence. (This 
allows application programs to use earlier 262X terminals which ignore unknown escape 
sequences.) However, if only this type terminal is being used, the enhancement parameters 
may be included along with the other definition parameters. The label enhancement escape 
sequence has the following form: 


Ec &f <key number>k 
<video enhancement>v 


<column>x 


where the parameters mean: 


1-8: f1 - f8, respectively 
(1 is the default) 


<key number> 


<video enhancement> = 0-15: video enhancement code, see table below for meaning. (10 
is the default) 


1 or 9: Column 1 selects the first half of the label to receive the 
enhancement; column 9 selects the second half 


<column> 
If the <video enhancement> is not specified, it defaults to half bright. 


Video Enhancement Code to Enhancement Mapping 


code blinking half bright 
0 


PS PS PS PS PS PM OM ODM 


Connoarhkwbhd e 


~~ ~e Me KR KM KK OK 
Ps PX rm x rm xX Ps PS 
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Controlling the User Key Menu Programmatically 


From a program executing on a host computer or from the keyboard in Block or Local mode, 
the User Function Key Menu may be displayed and removed using the following escape 
sequences. 


DISPLAY MENU: Ec j 
REMOVE MENU: Ec k 


When removing the menu with Ec k, the function key labels are displayed and the user 
function key definitions are enabled. The Ec k enables the function keys in this fashion only 
when the definition menu was displayed. To programmatically enable the user programma- 
ble function keys in other circumstances, the escape sequence Ec &jB must be used. 


Triggering the User Keys Programmatically 
From a program executing on a host computer, the execution of any of the function keys may 
be triggered by using the following escape sequence: 


Ec & f <number>E 


where <number > identifies the key number to be triggered. The legal values are 1 to 8, 
inclusive. This action is equivalent to depressing the function key without the gg key, thus 
triggering the user’s definition; the shifted-function can not be triggered programmatically 
as it serves no purpose. 


When “T” type function keys are triggered (or pressed), the data string is transmitted to the 


computer as a data block, just as in Block mode. For information on handshaking and 
block-terminating characters associated with transfer of the data block, refer to Section 9. 


This escape sequence may also be used within a user key definition to effectively concatenate 
two or more key definitions. 


Programmable RETURN key 


The @@ key is also programmable, however, this can be done only through the Terminal 
Configuration menu and the key’s definition is limited to that definition. 
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Controlling The User Key Labels Programmatically 


From a program executing in a host computer, you can control the user key labels display as 
follows by using escape sequences: 


e You can remove the key labels from the screen entirely (this is the equivalent of simulta- 
neously pressing the and keys). 


e You can enable the mode selection keys (this is the equivalent of pressing the QB key). 
e You can enable the user keys (this is the equivalent of pressing the key). 


e You can “lock” the current set of labels on the screen (i.e., disable the @, GB, and 
keys). 


e You can reenable the @, G8, and keys. 
The escape sequences are as follows: 


Ec &j@ Remove all key labels from the screen. However, the user 
keys are still enabled. 


Ec &jA Enable the mode selection keys. 


Ec &jB Enable the user keys. 
Ec &jR Unlock G3, GB, and G8 keys. 


Ec &jS Lock @, 8, and && keys. 


User Key Mode 
INITIATING USER KEY MODE. To initiate User Key mode, press the key once. 


EXAMPLE: This example assigns a company name and address to key J to appear as 
follows: 
ACME Co. 
1000 Star Rt. 
New York, NY 


e Press the @Bkey and check whether an asterisk is present in the AUTO LF 
label. If so, press the associated function key to remove the asterisk. 


e Press the key while holding down the {g key. This initiates Definition 
mode and displays the User Key menu. 
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e Locate the cursor under the type field for {MJ and press the NEXT CHOICE 
function key until an “L” appears in the field. This indicates the character 
string is for use at the terminal only. 


e Move the cursor to the label line and type in your choice of label for the 
function key. 


e Move the cursor to the left margin of the character string field. 


e Press the DISPLAY FUNCTNS function key to produce an asterisk in the 
DISPLAY FUNCTNS label. 


e Type “ACME Co. gag 1000 Star Rt. Gy New York, NY Gay’. 


e Press the DISPLAY FUNCTNS function key to remove the asterisk from the 
label. (This turns off Display Functions mode.) 


e Press the key, then press the AUTO LF function key to add an asterisk to 
the label. (This turns on Auto LF mode.) 


e Press the key, note that your label has replaced the “fl” label. Press the 
function key with your label on it. The data you typed into the function line 
on the User Keys menu should appear on the screen. Note that because 
AUTO LF is selected, a line feed is added following each (J when the func- 
tion key is pressed in Use mode. 


LEAVING USER KEY MODE. To leave User Key mode and display the User Keys set of 
labels, simply press the key. 


KEYBOARD DATA ENTRY 
Data can be sent to the computer from the keyboard with the key or by typing in the 


escape sequence Kc d. Refer to Section 9 for further information. 
KEYBOARD CONTROLS 
Enable/Disable Keyboard 


You can enable and disable the terminal’s keyboard by executing escape sequences. When the 
keyboard is disabled all keys EXCEPT the following are ignored: 


= 
uw 
-_ 


Terminal Control 


The escape sequences for enabling and disabling the keyboard are as follows: 


ENABLE: Ec b 
DISABLE: Ec c 


Once disabled, the keyboard remains disabled until explicitly enabled, until a soft or hard 
reset is performed, or until the power is turned off. 


Soft Reset 
A soft reset does the following: 


1. Rings the terminal’s bell. 
2. Halts any device operations currently in progress. 


3. Enables the keyboard (if disabled). 


4. Clears any existing error conditions and removes the error message display (if present) 
from the bottom of the screen. 


do. Disables Display Functions mode (if enabled). 


6. Halts any datacomm transfers currently in progress, clears the datacomm buffers. 
7. Resets the integral printer, if present. 
8. Cancels any pending status requests. 


The data on the screen, all terminal operating modes (except Display Functions mode), and 
all active configuration parameters are unchanged. 


From the keyboard, you perform a soft reset by pressing the key. 


From a program executing in a host computer,you perform a soft reset using the following 
escape sequence: 


Ec g 
Note that soft reset affects only the terminal personality in which it is executed. The alternate 


personality is not affected. Also, an Ec g, when entered from the keyboard while in IBM mode, 
will result in an error. 
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Hard Reset 


For the currently active terminal personality, a hard reset has the same effect as turning the 
terminal’s power off and then back on except that the power-on self-test is not performed. 


More specifically, a hard reset does the following: 

1. Rings the terminal’s bell. 

2. Halts any device operations currently in progress. 
3. Enables the keyboard (if disabled). 

4. Clears all of the workspace. 


5. Clears any existing error conditions and removes the error message display (if present) 
from the bottom of the screen. 


6. Halts any datacomm transfers currently in progress, clears the datacomm buffer, and 
reinitializes the datacomm port according to the appropriate power-on datacomm configu- 
ration parameters. 


7. Resets the terminal configuration menu parameters to their power-on values. 
8. Reset the user-programmable function keys to their default settings. 
9. Resets certain operating modes and parameters as follows: 


Disables Display Functions mode, Caps Lock mode, Report mode, Metric mode, and data 
logging. 


Resets the left margin to the leftmost screen column. 
Resets the right margin to the rightmost screen column. 
Turns off the “insert character” edit function. 

Resets the integral printer, if present. 


Clears graphics memory, if present. 


From the keyboard, you perform a hard reset by simultaneously pressing the Gg, and 
keys. (The IBM personality is not affected by this operation.) 


From a program executing in a host computer, you perform a hard reset using the following 
escape sequence: 


Ec E 


Note that hard reset affects only the terminal personality in which it is executed. The 
alternate personality is not affected. (Also, an Ec £, when entered from the keyboard, while in 
IBM mode, will result in an error.) 
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Break 


Pressing the grp key serves as a “break” signal to interrupt computer operation. 


The terminal contains an embedded speaker for sounding an audible tone in response to the 
ASCII Bel 1 control code and for alerting the terminal operator when certain error conditions 
occur. 


From the keyboard, you generate the Bell code by simultaneously pressing the and 
keys. 


From a program executing in a host computer, you trigger the bell tone by transmitting an 
ASCII Be11 control code (decimal 7). 


Wait 


From a user key or from a program executing in a host computer, you can cause the terminal 
to pause for approximately 1 second using the following escape sequence: 


Ec @ 


Multiple uses of this escape sequence in succession can be used to obtain virtually any 
desired time delay. 


Note that while an Ec @ is in effect, the cursor disappears from the screen, the keyboard is 
locked, and the passing of data from the datacomm firmware to display memory is inhibited. 


For example, if you want to sound the bell tone twice in succession with a two-second delay 
between tones, you could do so using the following control sequence: 


<BELL> Ec @ Ec @ <BELL> 


Modem Disconnect 


You can direct the terminal to “hang up” the modem by sending an Ec f. The terminal 
accomplishes the modem disconnect by lowering the TR/CD (Terminal Ready) line for 2 
seconds. 
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INTRODUCTION 


Configuration parameters may be changed from the keyboard via configuration menus or, in 
some cases, programmatically, by escape sequences. 


A menu isa list of configuration parameters which are displayed on the screen. Each parameter 
has an associated space for a value which you select. Many of the parameters have a system- 
defined list of values. For others, you must enter the value from the keyboard. For parameters 
with system-defined values, two function key labels are displayed with the menu to enable you 
to scroll forward NEXT CHOICE or backward PREVIOUS CHOICE through the list of values. 


NONVOLATILE MEMORY 


The terminal contains a battery-powered portion of memory, called nonvolatile memory, in 
which a set of values is preserved for all configuration menus and the User Key menu when 
power to the terminal is shut off. The set stored is the one last stored by the user. If none has 
been stored by the user, the default set is stored. When a menu is displayed, the values 
currently active are displayed. When the terminal is powered up, the set of values stored in 
nonvolatile memory becomes the active set. 


CONFIGURATION FROM THE KEYBOARD 


The sequence for changing a set of configuration values is to display the menu, make the 
desired changes, and store the values in nonvolatile memory. The act of storing the values in 
nonvolatile memory also makes them the active set. 


Some of the content of these menus may also be altered from a program executing in a host 
computer through the use of escape sequences. The changes made by the host computer are 
temporary and will be lost through hard reset or power down. That is, the changes are not saved 
in nonvolatile memory. 


Configuring the Terminal 


Configuration Menus 


All configuration requirements for the termina] and its datacomm ports are contained on 
menus: a Global Configuration menu, a Terminal Configuration menu, and two sets (four 
menus per set) of datacomm menus. The two sets of datacomm menus contain the same fields. 
One set applies to port 1 and the other to port 2. The datacomm menus consist of a Full Duplex 
Hardwired menu, a Full Duplex Modem menu, a Multipoint Asynchronous menu, and a 
Multipoint Synchronous menu. The first two are for point-to-point configurations and the last 
two are for multipoint configurations. 


The Global Configuration menu allows selection of two terminal attributes: audible click when 
a key is selected and normal or inverse video background for the display screen. 


A menu is selected for display using the function keys. When it is displayed, it will contain the 
currently active values for that menu. 


How To Display A Menu 


A menu is selected for display using the function keys. When it is displayed, it will contain the 
active values for that menu. If no values have been stored for the menu, the default values will 
be displayed. 


To display a menu, perform the following steps: 
1. Press the and config keys, in sequence. 


2a. To display the Global Configuration or Terminal Configuration menu, press either the 
global config or terminal config key. The selected menu will be displayed. 


2b. To display a datacomm menu, press either the datacom! confi gorext dev config key. 
At this point, the currently-active menu, with the currently-active values for it, is dis- 
played. If a different menu is desired, press the config menus key, then select either 
FULL DUP HRDWIRED, FULL DUP MODEM, MULTIPT ASYNC, or MULTIPT SYNC, according to 
your choice. 


Modifying and Activating Configuration Values 


Several function keys, displayed with configuration menus, can be used to display, select, 
change, and save configuration values. These keys and their functions are listed in table 3-1. 
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Table 3-1. Menu Manipulation Function Keys 


FUNCTION 


Saves the displayed configuration parameters in nonvolatile 
memory, makes the set of parameters the active configuration 
set, and returns to normal operating mode with the Aids set of 
function key labels displayed. 


SAVE 
CONFIG 


NEXT 
CHOICE 


Most of the fields on the menus have a list of acceptable values 
(some have only two). These keys scroll forward or backward 
through the list. 


PREVIOUS 
CHOICE 


DISPLAY 
FUNCTNS 


Alternately enables and disables Display Functions mode. 
When enabled, an asterisk is present in the label. Several 
menus contain fields for which entries must be made in Dis- 
play Functions mode; for example, the ‘Fld Separator’ and 
‘Blk Terminator’ fields on the Terminal Configuration 
menu. This key is used only for such entries on configuration 
menus, and does not affect the selection made with the 
DISPLAY FUNCTNS key which is accessed using the key. 


POWER ON 
VALUES 


Displays the values stored in nonvolatile memory, which be- 
come active at power-on time. 


ACTIVE 
VALUES 


Displays the values which are currently active for the configu- 
ration. (The active values might be different from the values 
stored in nonvolatile memory.) 


DEF AULT 
VALUES 


Displays the default values for the displayed menu. 


HP 1000 
PT. PT. 


Enters the default values, for connection to the HP 1000 com- 
puter, into every field of the displayed menu. The displayed 
menu must be a point-to-point type, or the terminal will beep, 
to indicate an error, and do nothing. 


HP 1000 
MULTIPT 


Enters the default values, for connection to the HP 1000 com- 
puter, into every field of the displayed menu. The displayed 
menu must be a multipoint type, or the terminal will beep, to 
indicate an error, and do nothing. 


HP 3000 
PT. PT. 


Enters the default values, for connection to the HP 3000 com- 
puter, into every field of the displayed menu. The displayed 
menu must be a point-to-point type, or the terminal will beep, 
to indicate an error, and do nothing. 
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Table 3-1. Menu Manipulation Function Keys (Continued) 


HP 3000 Enters the default values, for connection to the HP 3000 com- 

MULTIPT puter, into every field of the displayed menu. The displayed 
menu must be a multipoint type, or the terminal will beep, to 
indicate an error, and do nothing. 


Ends Configuration mode without saving the displayed 
values. Any changes made on the menu are lost. Returns to 
normal operating mode with the Configuration set of function 
key labels displayed. 


To change a selection on a menu, perform the following steps: 


1. Place the cursor at the entry to be changed. This can be done using the @ggand keys or 
the cursor-positioning keys. The TAB keys move the cursor to the next or previous field each 
time the key is pressed. 


2. If the choices are restricted to a system-defined list of selections (such a field is underlined, 
Inverse video), use either the NEXT CHOICE or PREVIOUS CHOICE function key to cycle 
through the list of selections until the desired one is displayed. 


If the choices are not restricted to a system-defined list (half bright), enter the desired value 
from the keyboard. 


3. To store the new menu values in nonvolatile memory after you have made all desired 
changes, press the SAVE CONFIG function key. This also makes the displayed values the 
active values. 


To Return To Normal Operation 


Pressing the SAVE CONFIG key returns the previous display contents to the display, saves the 
displayed configuration values in nonvolatile memory, and makes them the active values. If 
you wish to return the previous display contents to the screen without saving the displayed 
configuration values, youcan press the 3, &, or ,ortheconfig keys function key todo 
so. In this case, the previously active values remain the active values. 


Global Configuration 


To perform a global configuration, display the Global Configuration menu (figure 3-1), select 
the desired values, and save the selected values in nonvolatile memory, as described previ- 
ously. The functions of the Global Configuration menu fields are listed in table 3-2. The default 
values for each menu field are shown in figure 3-2. 
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GLOBAL CONFIGURATION 


Click Inverse Background 


Figure 3-1. Global Configuration Menu 


Table 3-2. Global Configuration Menu Fields 


FUNCTION 


Selects whether an audible click will occur when a keyboard 
key is pressed. 


On: Click selected 
Off: Click disabled 


Default=On 


Inverse Selects whether the display screen background will be normal 


(black, displaying white letters) or inverse video (white, dis- 
playing black letters). 


Background 


Values: Yes (normal) 
No (inverse) 


Default=No 


Terminal Configuration 


Figure 3-2 illustrates the terminal configuration menu and the default values. 
TERMINAL CONFIGURATION 


Bell Cursor Type Tab = Spaces 


RETURN Def & RETURN=ENTER PrinterCode4 PrinterNulls 
Local Echo Caps Lock Start Column ASCII 8 Bits 


XmitFnctnCA) Bike SPOWCB) InhEolWrpC(C) Bem Line/Page(D) 
InhHndShk(G) igs Inh DC2CH) ike Auto Term(J) Bite ClearTerm(K) 
InhSlfTst(L) Hie Esc Xfer(N) Bite InhDcTestCW) 

Graph Compat 


Field Separator ~ Block Terminator j Alternate Set 


Transmit Beer 


Figure 3-2. Terminal Configuration Menu 


Configuring the Terminal 


Except when the cursor is positioned in the fields labeled “RETURN Def”, “FldSeparator”, 
“Start Column”, “PrinterNulls”, or “BlkTermnator”, the alphanumeric keys are disabled 
and you select the desired parameters using the NEXT CHOICE and PREVIOUS CHOICE function 
keys. 


The meanings of the various fields are described in table 3-3. 


Table 3-3. Terminal Configuration Menu Fields 


FIELD FUNCTION 


This field specifies whether the terminal’s bell speaker is 
enabled or disabled. When disabled, the bell tone, automati- 
cally generated by the terminal when the cursor approaches 
the right margin, is disabled. 


On: bell enabled 
Off: bell disabled 


Default=On 


This field specifies whether the cursor is displayed as an 
underscore or a box. 


Cursor Type 


Line: cursor appears as an underscore 
Box: cursor appears as a box 


Default=Line 


When this feature is enabled, pressing the key generates 
the number of ASCII space codes required to move the cursor 
forward to the next tab stop. If no tab stops exist between the 
current cursor position and the end of the line, the bell sounds 
and no spaces are generated. Similarly, pressing the key 
generates the number of ASCII backspace codes required to 
move the cursor backward to the preceding tab stop (if the 
cursor is already located at the left margin when the backtab 
is attempted, the bell sounds and no backspaces are 
generated). 


Tab=Spaces 


Note that when operating in Local mode this function actually 
changes data characters within the workspace to spaces. In 
Remote mode, the spaces are transmitted over the datacomm 
port and the data characters within the workspace are not 
changed unless the spaces are echoed back (either locally or 
from the host computer). 
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Table 3-3. Terminal Configuration Menu Fields (Continued) 


FIELD FUNCTION 


When the feature is disabled and the terminal is in Remote 
mode, an ASCII “tab” character (decimal 9) is sent to the 
computer. In Local mode, the cursor is moved to the next tab 
stop. 


Yes: Tab=Spaces enabled 
No: Tab=Spaces disabled 


Default=No 


RETURN def This field specifies the definition of the @=J key. The default 
definition is an ASCII <CR>. The definition may consist of up 
to two characters. If the second character is a space, it is 
ignored. (If a control character is to be entered, it will be 


necessary to use the DISPLAY FUNCTNS key.) 


Default=<CR> 


RETURN=ENTER This field specifies whether or not you want the @¥J key to 
function as though it were the @ key. The value “Yes” causes 
both keys to function in the manner currently defined for the 


key when the workspace is in Remote mode. 


Yes: RETURN equals ENTER 
No: RETURN not equal to ENTER 


Default=No 


Printer Code 4 This field specifies which printer (an external printer or the 
integral printer) will respond to device code “4” when the 
terminal receives a device control escape sequence from the 


host computer. 


Device code “4” is ordinarily used only for selecting an exter- 
nal printer. Through the use of this configuration parameter, 
however, you can redirect the device control operations to the 
integral printer without altering the host computer program. 


Ext: external printer 
Int: integral printer 


Default=Ext 
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Table 3-3. Terminal Configuration Menu Fields (Continued) 


FUNCTION 


This field specifies the number of ASCII null codes (0-255) to 
be transmitted to an external printer after each ASCII control 
code. 


Printer Nulls 


Default=0 


LocalEcho This field specifies whether characters entered through the 
keyboard are both displayed on the screen and transmitted to 


the host computer. 


On: Characters entered through the keyboard are both 
displayed on the screen and transmitted to the host 
computer. 


Characters entered through the keyboard are trans- 
mitted to the host computer only (if they are to appear 
on the screen, the host computer must “echo” them 
back to the terminal). 


Default=Of f 


This field specifies whether the terminal generates the full 
128-character ASCII set or only Teletype-compatible codes. 


Caps Lock 


On: The terminal generates only Teletype-compatible 
codes: uppercase ASCII (00-5F, hex) and DEL (7F, hex). 
Unshifted alphabetic keys (a-z) generate the codes for 
their uppercase equivalents, the {, | , and } keys 
generate the codes for [, \, and 1, respectively. The key 
for generating ~ and * is disabled. 


The terminal generates the full 128-character ASCII 
set of codes. 


Default=Of f 


Start Col Under a very specific set of circumstances, when you enter 
data through the keyboard the terminal remembers, for each 
line, which character was the leftmost one that you entered. 
This is accomplished through the use of a logical start-of-text 


pointer that is maintained with the line in display memory. 
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Table 3-3. Terminal Configuration Menu Fields (Continued) 


FUNCTION 


The logical start-of-text pointer is generated only when both 
of the following conditions are true: 


1. The terminal is in any mode except Line Modify or Modify 
All (Remote, Local, Character, Block, or Format mode). 


. The line in which you are entering data is the bottommost 
used line in display memory (there are no printing or 
non-printing characters following the current line in dis- 
play memory). 


When you are operating in Line Modify or Modify All mode 
and you press or @@j, the data transmission from the 
terminal normally begins at the logical start-of-text pointer 
in the particular line. If the line has no logical start-of-text 
pointer, however, the data transmission begins at the desig- 
nated start column. This designated start column can be 
defined and saved in nonvolatile memory using the 
“StartCol” field of the Terminal Configuration menu. The 
active value of this field can also be temporarily redefined 
using one of the “margin/tab/col” function keys. 


Values: 1 - 80 


Default=1 


ASCII 8 Bits When this operating mode is enabled (Yes), the terminal 
transmits 8-bit ASCII codes in which the eighth (high-order) 
bit, when set (1), indicates that the character is from the 
Roman Extension character set. This is a Hewlett-Packard 
convention, ordinarily used only when communicating with 
an HP 300 computer system, an HP 3000 (MPE 5) computer 
system, or in conjunction with certain HP line printers (such 
as the HP2635A Printing Terminal). 


If set to Yes, the “Parity” field on the datacomm menu must 
be set to None, the “DataBits” field (point-to-point only) must 
be set to 8, and the “Code” field (multipoint only) must be set to 
ASCII8. 
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Table 3-3. Terminal Configuration Menu Fields (Continued) 


FIELD FUNCTION 


NOTE: If the datacomm menu is not set up as indicated, strip- 
ping of the 8th bit will occur, resulting in some characters be- 
ing changed, during data transfer. Also the host computer 
must be set up for 8-bit data transfer. 


If set to No, the datacomm menu values aren't significant to 
the effects of this field. 


Yes: 8-bit codes. 
No: Standard 7-bit codes. 


Default=No 


XmitFnetncA) This field specifies whether escape code functions are both 
executed at the terminal and transmitted to the host com- 


puter. 


Yes: The escape code sequences generated by control keys 
such as and are transmitted to the host com- 
puter. If local echo is On, the function is also performed 
locally. 


The escape code sequences for the major function keys 
are executed locally but not transmitted to the host 
computer. 


Note that turning on display functions generates an 
“Ec Y” tothe host computer; turning it off generates an 
“Ee Z”. 


Default=No 


SPOWCB) This field specifies whether or not spaces entered through the 


keyboard will overwrite existing characters. 


Spaces entered through the keyboard will overwrite 
existing characters. 


Enable SPace OverWrite (SPOW) latch. When the 
SPOW latch is off, overwriting occurs. When the 
SPOW latch is on, spaces entered through the key- 
board move the cursor forward but do not overwrite 
existing characters. The SPOW latch is turned on by a 
carriage return and is turned off by a line feed, home 
up, tab, or back tab. 


Default=No 
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Table 3-3. Terminal Configuration Menu Fields (Continued) 


FIELD FUNCTION 


InhEolWrp(C) This field specifies whether or not the end-of-line wrap is 
inhibited. 


No: When the cursor reaches the right margin it automati- 
cally moves to the left margin in the next lower line (a 
local carriage return and line feed are generated). 


When the cursor reaches the right margin it remains 
in that screen column until an explicit carriage return 
or other cursor movement function is performed 
(succeeding characters overwrite the existing charac- 
ter in that screen column). 


Default=No 


Line/PageC(D) 


This field specifies whether or not the terminal, when operat- 
ing in Block mode, will transmit data a line at a time or a page 
at a time. 


Line: When operating in Block mode, the terminal will 
transmit data a line at a time. 


Page: When operating in Block mode, the terminal will 
transmit data a page at a time. 


For a detailed description of the differences between Block 
Line and Block Page mode, refer to “ENTER Key Data Trans- 
fers” in Section 9 of this manual. 


Default=Line (Pt-to-pt) 
Page (Multipoint) 


InhHndShk(G) 
and 
Inh DC2CH) 


Together, these fields determine what type of handshaking is 
to be used when transferring blocks of data from the terminal 
to the host computer. There are six types of block data trans- 
fers: @ key, send display (Ec d), status request, user-defined 
function key (“T” type), data sent in Line Modify or Modify All 
mode, and device data transfer. Refer to Section 9 for detailed 
information on handshaking. 


Default=No 
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Table 3-3. Terminal Configuration Menu Fields (Continued) 


FIELD FUNCTION 


AutoTerm(€J) This parameter is effective only when the { key is pressed, in 
Block mode. 


Yes: Insert anon-displaying terminator at the current cur- 
sor position, then move the cursor back to the previous 
non-displaying terminator. (If none is found, the cursor 
is moved to the “home” position.) 


A non-displaying terminator is not inserted and the 
cursor is not moved. 


Default=No (Pt-to-pt) 
Yes (Multipoint) 


ClearTermC€K) Clears, or doesn’t clear, a non-displaying terminator, if the 
display transfer operation is ended by encountering a non- 
displaying terminator. 


Yes: clear terminator. 
No: do not clear terminator. 


Default =No 


InhSlfTstcCL) Enables or disables terminal self test. When self test is dis- 
abled, pressing the TERMINAL TEST function key or issuing 
an “Ec z” results in an error message. The datacomm and 
printer tests are not affected by this field. 


Yes: test disabled. 
No: test enabled. 


Default=No 


Esc Xfer(N) Enables or disables transfer of escape codes, relating to the 
display and embedded in data, to an external printer, when 
the data is sent to the printer. These escape codes might be 
those specifying display enhancements, Format mode fields, 
and alternate character sets. 


Yes: Escape code transfer enabled. 
No: Escape code transfer disabled. 


Default=No 
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Table 3-3. Terminal Configuration Menu Fields (Continued) 


InhDcTst Cw) Enables or disables datacomm self test. Pressing the 
DATACOMM TEST function key, or initiating an “Ec x”, when 
the test is disabled, results in an error message. 


Yes: datacomm self test enabled. 
No: datacomm self test disabled. 


Default=No 


Graph Compat Selects or deselects Compatibility mode which allows the ter- 
minal to respond to graphics control codes for Tektronix 4010 
and 4014 terminals. (Refer to Appendix D for further informa- 
tion.) Also, if Compatibility mode is selected, selects whether 
the display will be a scaled down (Scaled) version of the 1024 
X 780 point Tektronix display or a subset (Unscaled) of the 
Tektronix display. 


Off: Turns Compatibility mode off. 


Unscaled: Displays a 512 by 390 point subset of the 
Tektronix display, with 4010 capabilities only. 


Scaled: Displays ascaled down (512 X 390) version of the 
entire Tektronix display. 


Unscaled Displays a 512 by 390 point subset of the 
4014; 4K by 3K address space of the Tektronix 4014, 
with 4014 enhanced graphics capabilities. 


Scaled Displays a scaled down (512 X 390) version of the 
4014: entire Tektronix display, with 4014 enhanced 
graphics capabilities. 


Default =Of f 


FldSeparator When the @® key is pressed, while the terminal is in Block 
Page mode and the active window contains a formatted dis- 
play, the terminal automatically transmits the specified field 
separator character at the end of each unprotected field 
(except the final one). 


Value: Any ASCII character. 


Default: <US> (Pt-to-pt) 
<RS > (Multipoint) 
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Table 3-3. Terminal Configuration Menu Fields (Continued) 


FUNCTION 


For data transfers between the terminal and a host computer, 
the terminal (under certain circumstances) transmits the 
specified block terminator character at the end of the transfer 
operation. For details, see “ENTER Key Data Transfers” in 
Section 9. 


BlkTermnator 


This character, when encountered in display memory, ter- 
minates a data transfer (“copy” device control operations and 
Gi) key transmissions). 


Value: Any ASCII character. 


Default: <RS> (Pt-to-pt) 
<6S > (Multipoint) 


Alternate Set 
This field specifies which logical character set (@, A, or B) is 
currently enabled as the alternate character set. (@ specifies 
the base set, A is the Math set, and B is the Line-Drawing set.) 
(B is the default selection.) In response to an ASCII <SO> code 
(control N) the terminal switches from the base set to the 
enabled alternate character set; in response to an ASCII 
<SI> code (control O) the terminal switches from the alter- 
nate character set back to the base set. 


Default=LinecB) 


Transmit 


Specifies whether, in Format mode, to transmit all fields, or 
only those which have been modified. 


Values: All Fields. 
Modified Fields. 


Default=All Fields 
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Datacomm Configuration 


To configure a datacomm port, display the appropriate menu, select the values, and save the 
new values in nonvolatile memory, as described previously. Refer to Section 7 for further 
information on data communications. 


POINT-TO-POINT MENUS. The two point-to-point menus are shown in figures 3-3 and 3-4. 
All fields contain the default values. 


FULL DUPLEX HARDWIRED Port 1 
BaudRate PI Parity ERE DataBits Clock 
Asterisk Haha Stop Bits EngAck 
TRCCD) GE Check Parity SRCCH) 


RecvPace None SRRXmit Be RRCCF)Recv Mire 
XmitPace [eure SRRInvert Mok CSCCB)Xmit BRR Dmcccoxmit RR 


Figure 3-3. Full Duplex Hardwired Configuration Menu 


FULL DUPLEX MODEM Port 1 
BaudRate 300 Parity QREEM DataBits Clock 
Asterisk RR Stop Bits EngAck 
TRCCD) GE Check Parity SRCCH) 


RRCCF Recv 


RecvPace None 
XmitPace None 


MULTIPOINT MENUS. The two multipoint menus are shown in figures 3-5 and 3-6 with the 
default values displayed. 


DMCCC)Xmit 
Figure 3-4. Full Duplex Modem Configuration Menu 


MULTIPOINT ASYNC Port 1 
BaudRate FEEW Parity GEE Code Buf Size Clock 
Asterisk Mihai Stop Bits Num Bufs 
TRCCD) GB BCC SRCCH) 
PGroupID Device ID J 
SGroupID First Term IREH DMCCC)Xmit [RR 
XmitXpar Ins SYNC Hite 


Figure 3-5. Multipoint Asynchronous Menu 
MULTIPOINT SYNC Port 1 


Parity —REER Code (ESHR Buf Size = 


BaudRate 


Asterisk Num Bufs 


9600 
Off 
Hi 


TRCCD) 


BCC SRCCH) 


PGroupID Device ID fj 
SGroupID First Term DMCCC)Xmit 


XmitXpar 
Figure 3-6. Multipoint Synchronous Menu 


DATACOMM MENU FIELDS. Table 3-4 lists the fields of the datacomm menus, together 
with their functions. 
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Table 3-4. Datacomm Configuration Menu Fields 


This field specifies at what speed you want the data transmis- 
sion to take place (in bits per second). 


BaudRate 


Values: 110 600 4800! 
150 1200 9600 
300 2400 19.2K 


These fields specify the type of parity generation and number 
of data bits to be used for each character. 


Parity/DataBits 
(Point-to-point 
only) 


NONE/8: (no parity bit) 


0’S/7: (parity bit always zero) (default) 


ODD/7: (odd parity) 


1°S/7: (parity bit always one) 


EVEN/7: (even parity) 


Default=0‘S/7 (Full duplex hardwired) 
ODD/7 (Full duplex modem) 


This field specifies what type of parity generation and check- 
ing you wish used with each data character. Parity is referred 
to as a Vertical Redundancy Check (or VRC, for short). 


Parity 


(Multipoint 
only) 


Parity is only used with 7-bit data codes. If the terminal is 
configured for 8-bit code (Code=ASCI1I8), this field should be 
set to None. 


Values: 1’s (parity bit always one) 
0’s (parity bit always zero) 
ODD (odd parity) 

EVEN (even parity) 

None 


Default=Odd 
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Table 3-4. Datacomm Configuration Menu Fields (Continued) 


Code Size (7 or 8 bits) of data code the terminal transmits and 


expects to receive. If ASCII7 is selected, the “Parity” field 
should not be set to None; if ASCII8 is selected, the “Parity” 
field should be set to None. 


(Multipoint 
only) 


ASCII7: (7-bit ASCII with parity) 


ASCII8: (8-bit ASCII without parity. If parity bit is 1, charac- 
ter is from the Roman Extension set; if 0, it is ASCID 


Default=ASCII7 


Buf Size 


This field specifies the desired data comm buffer size to be 
used for the terminal. The range of permissible values is 128 
bytes (characters) through 2048 bytes. There is a total of 4096 
bytes available for datacomm buffers for the terminal. The 
NumBufs and BufSize parameters, when multiplied by each 
other, must not exceed 4096. (Total buffer memory is deter- 
mined by multiplying Numbufs by Buf size.) 


(Multipoint 
only) 


Note that this buffer allocation affects the amount of memory 
available for the display. When receiving input from the host 
computer the terminal will automatically concatenate two or 
more of the allocated buffers, if necessary, to accommodate a 
particularly large block of data. 


Default=250 


This field specifies whether the datacomm clock source is to be 
generated by the terminal or by the external device. If the 
external clock source is selected, this field also specifies 
whether the clock being supported has 1 or 16 clock pulses per 
bit. 


Values: INT 
EXTx!1 
EXTx16 


Default=INT 
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Table 3-4. Datacomm Configuration Menu Fields (Continued) 


Asterisk 


The HP 264x family of terminals all have a TRANSMIT in- 
dicator (LED). On the 2620 terminal family, two asterisks in 
the middle of the status line serve this function. The left 
asterisk applies to port #1 and the right asterisk applies to 
port #2. When an asterisk is present, the associated port is in 
the transmit condition; when the asterisk is missing, the 
associated port is not in the transmit condition. 


This field specifies whether the transmit indicator should be 
enabled or disabled and, if enabled, which RS-232C control 
line it should reflect. 


The value “Of f” disables the TRANSMIT indicator altogether. 
Other values specify a particular RS-232C control line to 
monitor, where an asterisk reflects an active state of the line, 
and no asterisk, the inactive state. 


Off: no indicator 


DM: RS-232C Data Mode (CM) or Data Set Ready (CC) 


RR: RS-232C Carrier Detect (CF) or Receiver Ready (RR) 


CS: RS-232C Clear to Send (CS) (used in pt-to-pt only) 


Line: Activity on the multipoint line (multipoint con- 
figurations only). When the asterisk is present, the 
CPU is polling or selecting the terminal: otherwise, 
the terminal is not being polled or selected. 


Default=Of f 


StopBits 


This field specifies the number of “stop bits” you wish appen- 
ded to each data character transmitted by the terminal 
(received data is accepted with one or two stop bits regardless 
of the setting of this field.) 


Default=1 


This field enables or disables the use of the Hewlett-Packard 
ENQ-ACK handshake. This type of handshaking is described 
under “Pacing Mechanisms” in the “Point-to-Point Program- 
ming Information” portion of Section 7. 


Yes: enable 
No: disable 


Default=Yes 
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Table 3-4. Datacomm Configuration Menu Fields (Continued) 


NumBuf s This field specifies the desired number of datacomm buffers to 


be used for the terminal. The permissible values are 2 through 
16 (your actual choice, however, can be affected by the selected 
buffer size; see Buf Size). The designated buffers will be used 
for both receiving and transmitting data. 


(Multipoint 
only) 


Default=2 


TRCCD) This field specifies the desired state of the RS-232C TR line 


(Data Terminal Ready) when the terminal is first turned on or 
when the terminal is reset. Whenever the terminal performs a 


disconnect, it also returns TR to the state specified by this 
field. 


For configurations in which the Full Duplex Hardwired menu 
“RecvPacing” field is set to “TRCCD)”, the TR line is used to 
control receive pacing. 


Values: Hi 
Lo 


Default =Hi 


Check Parity 


This field is used for enabling or disabling the parity check 
feature for data characters received over the datacomm line. 
Note that if the “Parity” field (above) is set to “None”, this 
field is ignored. If the “DataBits” field is set to “8”, this field 
must be set to “None”. 


(Pt-to-pt 
only) 


Yes: enable 
No: disable 


Default=No 


BCC Selects CRC (cyclic redundancy check) or LRC (longitudinal 


redundancy check) type of block checking. The selection used 
should be the same as that used by the driver program in the 
host computer. (The HP 1000 and HP 3000 computers use 
CRC.) 


(Multipoint 
only) 
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Table 3-4. Datacomm Configuration Menu Fields (Continued) 


The LRC is an 8-bit checksum (one character), of which each 
bit is obtained by exclusive “OR” ing the associated bits of all 
characters included in the text block. If the “Code” field is 
ASCI1I7, then a parity bit is added to this character when it is 
transmitted. If the “Code” field is ASCI18, the eighth (high 
order) bit is obtained in the same way as the other seven bits, 
because parity is not used with 8-bit codes. 


The CRC is a 16-bit checksum (two characters) that is com- 
patible with the CRC16 used by IBM in their Binary 
Synchronous communications protocol. Of the two, CRC is the 
more reliable; it can detect errors undetectable by LRC. 


Values: CRC 
LRC 


Default=CRC 


SRCCH) 


This field specifies the desired state of the RS-232C SR line 
‘when the terminal’s power is first turned on or when the 
terminal is reset. The SR line, RS-232C pin number 23, is 
defined as the Data Signal Rate Detector (DTE Source). It is 
normally used on dual speed modems to select the appropriate 
speed (single speed modems merely ignore this line). 


Values: Hi 
Lo 


Default=Lo 


Receive pacing is a mechanism by which the terminal auto- 
matically controls (halts and resumes) the transmission of 
data from the remote device. For the Full Duplex Modem 
menu, there is only one means of performing receive pacing: 
by using the XON and XOFF control codes. The Full Duplex 
Hardwired menu has the TR(CD) option in addition to the 
XON and XOFF control codes. 


RecvPace 


(Pt-to-pt 
only) 


Receive pacing selected through this field is different from, 
and independent of, ENQ/ACK pacing. 
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Table 3-4. Datacomm Configuration Menu Fields (Continued) 


If this field is set to “XonXoff”, the terminal will automati- 
cally perform receive pacing using XON (ASCII <DC1 >) and 
XOFF (ASCII <DC3>) control codes. With this type of receive 
pacing, the terminal causes the remote device to halt trans- 
mission by sending an XOFF code and to resume transmission 
by sending an XON code. For this type of receive pacing to 
work, the remote device must of course be configured to start 
and stop transmission in response to XON and XOFF codes. 


Note that if the remote device recognizes XON and XOFF 
codes and your terminal is operating in Character mode, you 
can issue the codes through the keyboard regardless of the 
setting of this field. The and Q (or q) keys (when pressed 
simultaneously) generate an XON code and the and S (or 
s) keys generate an XOFF. 


If this field is set to “TRCCD)”, data receipt is controlled by the 
state of the Data Terminal Ready signal line (refer to TRCCD)). 
When, while receiving, the terminal reaches a state in which 
it can no longer receive, it deactivates the TR line to stop the 
transmitter from transmitting. Then, when it is ready to 
receive, it reactivates the TR signal line. 


Values: None (default) 
XON/XOFF 
TRCCD) (Full Duplex Hardwired only) 


Default=None 


PGroupID This field specifies the group identification code to be used by 

the host computer for polling individual terminals. “Polling” 
(Multipoint is the mechanism the host computer uses to allow a terminal 
only) to transmit data. 


The group ID for polling may be any of the following ASCII 
characters, the only limitation being that it must be a differ- 
ent character than the one used for the group ID for selecting 
(see SGroup!D): 


SPACE ' #$ % & °% 

Co DR. ae Ee ve 7 

0 through 9 

> 3 ¢€¢ => 7? @ 
AthroughZ £/ 1% _ 
a through z * 

i 
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Table 3-4. Datacomm Configuration Menu Fields (Continued) 


For compatibility with the HP 1000 and 3000 computers the 
group ID for polling should be limited to the following: 


A through Z 
SPACE 
@ 


Default=A 


DevicelID This field specifies the device identification code for the termi- 
nal. The specified device ID is used by the host computer (in 
(Multipoint conjunction with a group ID) in both poll and select sequences. 
] 
only) The device ID may be any of the following listed ASCII charac- 
ters. 


NOTE: The quotation mark (") is used for group polling, and 
should never be used as the device ID. 


SPACE ! #$%& % 
ie a ne 

0 through 9 
:3€=5>7@ 
AthroughZ (/ 14 _ 
a through z * 

{ | 


Default=A 


SRRXmi t This field specifies whether or not a true (most positive volt- 
age) state on the Secondary Receiver Ready(SRR) (Secondary 

(Full Duplex Carrier Detect (SCF)) control line is a required condition for 

Hardwired transmitting data. This mechanism is primarily used in con- 

only) junction with printers which must be able to control the trans- 
mission of data from other devices. The control line is 
connected to RS-232-C, pin 12. 


For menus in which this field is not present, SRR/SCF is not 
required to transmit. 


Values: Yes 
No 


Default=No 
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Table 3-4. Datacomm Configuration Menu Fields (Continued) 


RRCCF )Recv 


This field specifies whether or not a true (most positive volt- 
age) state on the Secondary Receiver Ready (SRR) (Data Car- 
rier Detect (CF)) control line is a required condition for 
receiving data. 


(Point-to- 
point only) 


Values: Yes 
No 


Default=No 


XmitPace Transmit pacing is a mechanism by which the remote device 


can control (stop and resume) the transmission of data from 
the terminal. 


(Pt-to-pt 
only) 


If enabled, transmit pacing is performed using XON and 
XOFF control codes. When the terminal receives an XOFF 
(ASCII <DC3>), it stops transmitting data. When the termi- 
nal subsequently receives an XON code (ASCII <Dc1>), it 
resumes transmitting data. Note that when transmit pacing 
is enabled, it may interfere with the operation of DC1/DC2 
pacing as specified by the InhHndShk(€G) and InhDC2CH) on 
the Terminal Configuration menu. If XON/XOFF transmit 
pacing is enabled, DC1 is treated as an XON only when a 
previous DC3 (XOFF) has been received. Also, the DC1 char- 
acter is used for both XON and the handshake trigger, so the 
host program must take care to distinguish between the two. 


If this field is set to “None”, the terminal does not recognize the 
ASCII <DC1> and <DC3> codes as XON and XOFF. 


For other forms of transmit pacing, refer to the description of 
the “SRRXmit”, “CSCCB)Xmit”, and “DMCCC) Xmit” fields. 


Values: None 
Xon/Xof f 


Default=None 


SGroupID 


This field specifies the group identification code to be used by 
the host computer for selecting individual terminals. 
“Selecting” is the mechanism the host computer uses to trans- 
mit data to a terminal. 


(Multipoint 
only) 
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SRRInvert 
(Full Duplex 


Hardwired 
only) 


FirstTerm 


(Multipoint 
only) 
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The group ID for selecting may be any of the following ASCII 
characters, the only limitation being that it must be a differ- 
ent character than the one used for the group ID for polling 
(see PGroupID, above): 


SPACE ! #$%& ° 
CD) 8 ot gee 7 

0 through 9 

© 3 =>? @ 
AthroughZ [/ 1% _ 
a through z * 

t | 


For compatibility with the HP 1000 and 3000 computers the 
group ID for selecting should be limited to the following: 


. (if @ is the PGroupID) 

_ (if SPACE is the PGroup ID) 

a through z (lowercase of PGroupID if PGroupID is A through 
2) 


Default=a 


This field applies only when the SRRXmit field is set to “Yes”. 
When both the SRRXmit and SRRI nver t fields are set to “Yes”, 
the true state of the Secondary Receiver Ready (SRR) 
(Secondary Carrier Detect (SCF)) control line is detected as 
the most negative voltage level instead of the most positive 
voltage level. 


Values: Yes 
No 


Default=No 


If the terminal is the first one after an HP 30037A Asynchro- 
nous Repeater or a modem or a modem bypass cable, if the 
“DMCCC)Xmit” field is set to “Yes”, or if the terminal is part of a 
DSN data link, then this field must be set to “Yes”. Otherwise, 
it should be set to “No”. 


Values: Yes 
No 


Default=No 
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Table 3-4. Datacomm Configuration Menu Fields (Continued) 


CSCCB)Xmit This field specifies whether or not a true state (most positive 
voltage) on the Clear to Send (CS/CB) control line is a required 
condition for transmitting data. For menus in which this field 
is not present, an active Clear to Send signal will always be 


required to transmit. 


(Full Duplex 
Hardwired 
only) 


Values: Yes 
No 


Default=No 


DMCCC)Xmit 


This field specifies whether or not a true state on the RS-232C 
Data Set Ready (DM/CC) control line is a required condition for 
transmitting data. 


Values: Yes 
No 


Default=No 


XmitXpar This field specifies whether or not the terminal is to operate in 
Transparent mode. In Transparent mode, the terminal trans- 
mits 8-bit binary data. When not in Transparent mode, the 
terminals multipoint firmware automatically strips the fol- 
lowing ASCII control codes from the data before transmitting 


it: 
SYN, ETB, ETX, ENQ, US 


(Multipoint 
only) 


The terminal can always receive 8-bit binary data regardless 
of how this field is set. 


Values: Yes (Transparent mode) 
No (Transparent mode disabled) 


Default=No 


InsSYNC 


This field specifies whether or not you want SYN control 
characters (16 hex ) to preceed all data transfers and to be 
inserted in the transmit data stream at < 1 second intervals. 
SYN insertion is not required in the receive data stream. 
Multipoint always inserts the SYN SYN control characters 
into the transmit data stream every second. 


(Multipoint 
Async only) 


Values: Yes 
No 


Default=No 
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Choosing Buffer Sizes for Multipoint Configurations 


When filling in either of the two multipoint configuration menus, two parameters you must 
contend with are BufSize and Numbufs. 


NumBufs specifies the desired number of datacomm buffers to be allocated for use by the 
terminal. BufSize specifies the size (in bytes) of each buffer used by the terminal. 


The same buffers are used for both transmitting and receiving data. As a result, the terminal 
cannot transmit and receive data at the same time. If transmit data is queued, and the 
terminal is selected by the host computer, the transmit data will be flushed. If this occurs, the 
bell will ring to indicate the data was flushed. If receive data is queued, and the user tries to 
enter transmit data, the transmit data will not be accepted until all of the receive data has 
been processed. 


The memory space allocated to datacomm buffers is obtained from the terminal’s display 
memory. The more space you allocate for datacomm buffers, the less space you have available 
for display. 


In the following discussion, procedures for selecting the values for NumBufs and Buf Size are 
explained. 


There is no simple formula for selecting the most appropriate values for NumBuf s and Buf Size. 
There are, however, three primary considerations: 


1. The overall buffer size (Buf Size x NumBuf 5s) must be large enough to accomodate the largest 
block that the host computer will ever send. 


2. Each individual buffer (Buf Size) must be less than or equal to the host computer's receive 
buffer size. 


3. BufSize x NumBufs must be less than or equal to 4096 bytes for terminal buffers. 


If you are merely configuring the terminal’s datacomm buffers to match those of a host 
computer, then the above guidelines will suffice. However, if you are responsible for configur- 
ing datacomm buffers both at the terminal and at the host computer, the situation becomes 
more complicated. The following paragraphs present some of the things you should consider. 


Each time the terminal operator presses (, a block of data is transferred from the cursor 
active workspace to the datacomm output buffer(s) for the associated port. If this block of data 
is larger than a single buffer, then it will fill as many buffers as necessary. When the data is 
transmitted to the host computer, each buffer is transmitted as a block. If the data block 
required more than one buffer, it will require a multiple block transmission (with an <ETB> at 
the end of each except the final one, which is terminated by an <ETX >). Such a multiple block 
transmission requires considerably more line control activity (and physical line turnarounds 
in a half duplex configuration) than if the data were transmitted as a single block. 


Therefore, you will want to consider the amount of data to be transmitted in response to a 
typical key usage and tailor your buffer sizes accordingly. 
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If you increase the buffer size, however, you may encounter another form of increased overhead 
if you are operating in an environment in which retransmission is a common occurrence. In 
manufacturing areas, for example, there is more chance of electrical interference on the line 
than in an office environment. The longer the block of data being transmitted, the more chance 
there is of encountering line interference during transmission. To retransmit a large block of 
data three or four times would result in more overhead than that of transmitting three or four 
smaller-sized blocks. 


Therefore, you will also want to consider the physical environment in which the terminals and 
their connecting cables will exist. In environments that are susceptible to electrical inter- 
ference you may want to keep down the buffer size. 


A good general approach is to start with the maximum size datacomm buffers (Buf Size=2048; 
NumBuf s=2) and determine if that leaves you with an acceptable amount of display memory. If 
it doesn’t, then try a smaller Buf Size. Be sure, of course, not to exceed the maximum block size 
that your host computer can handle. Once you have satisfactorily resolved the contention 
between Buf Size and display memory, the datacomm buffer configuration can only be judged 
further by actually performing data communications. When the terminals are all configured 
and connected to the computer system, use Monitor Mode or a line monitor to see how many 
retransmissions are happening and to see if the terminal buffer sizes are reasonably compati- 
ble with the transmit/receive requirements of the host computer. The use of Monitor Mode is 
described under “Multipoint Programming Information” in Section 7. 


PROGRAMMATIC CONFIGURATION 


Escape sequences can be used to change the active values of some configuration menu parame- 
ters. Appendix A contains a list of the escape sequences, along with their functions. In addition 
to changing configuration values, the configuration menus can be locked and unlocked, using 
escape sequences. 


Normally, escape sequences are transmitted to the terminal from a program operating on the 
host computer; however, they can also be generated at the keyboard. 


Configuration Escape Codes 


To set configuration parameters using escape codes, you must use an Ec &k, Ec &s, or Ec ) 
sequence, depending upon which parameters you wish to set. 


A change of a parameter value using the Ec &k andEc &s sequences take effect immediately, 
but the content of nonvolatile memory is not changed. If a configuration menu is displayed on 
the screen when the escape sequence is received, the sequence is not executed until the menu is 
exited. 
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Lock/Unlock Configuration Menus 
Using an escape sequence, you can “lock” the current configuration menus so that the menu 
can not be altered from the keyboard. Any attempt to access a locked menu from the keyboard 
will result in a “beep” from the bell and the message “Function locked”. Note that when the 
configuration menus are locked, the MODIFY ALL, BLOCK MODE, REMOTE MODE, and AUTO LF 
mode selection keys are also locked. 
To lock the menus, use the following escape sequence: 

Ec &q 1L 


To unlock the menus, use the following escape sequence: 


Ec &q OL 
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INTRODUCTION 


The display portion of the terminal consists of display memory and the display screen. 
Display memory is the portion of terminal memory assigned to contain the alphanumeric 
data entered into the terminal for display on the screen. The display screen consists of 27 
lines; each line contains space for 80 characters. The first 24 lines are used to display one 
“page” of display memory, rows 25 and 26 display the function key labels, and row 27 contains 
information on the terminals operation status. 


On the HP 2625A, display memory is partioned into 2 workspaces, one each for the HP and 
IBM personalities. At any given time, one workspace is active (that is, accessible for display 
and for receiving data through the keyboard). The display cursor, a blinking underscore mark 
on the screen or blinking inverse video box that indicates where the next character entered 
will appear, is always present in the active window. 


You can perform the following display control operations either locally from the keyboard or 
remotely from a program executing in a host computer (these operations apply only to the 
terminals HP personality). 

e Move the cursor up, down, left, or right. 

© Move the displayed data up or down in relation to the current cursor position (this is 
referred to as “rolling” data on the screen). When a roll operation forces data off the top or 
bottom edge of the screen, additional data rolls onto the screen at the opposite edge. 

e Change the data displayed on the screen to the next or previous “page” of data in the 
workspace. A page is a sequence of 24 lines of data (the number of lines that can be 
displayed on the screen). 

e Set or clear a left and right margin. 


e Set or clear one or more tab stop positions. 


e Move the cursor forward to the next tab stop position or backward to the preceding tab stop 
position. 


e Enable or disable the inverse video, half bright, underline, blinking, and/or security dis- 
play enhancements. 
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e Change from one character set to another (base, Math, or Line Drawing). 
e Create data entry forms containing protected, unprotected, and transmit-only fields. 
In addition, you can do the following screen edit operations either locally or remotely: 


e Delete or clear all characters from the current cursor position through the end of the 
workspace. 


e Delete the line containing the cursor (subsequent lines are rolled up). 


e Change the characters in the line containing the cursor, from the cursor to the end of the 
line, to blanks. 


e Delete the character at the current cursor position (this can be done with or without 
character wraparound from the next subsequent line). 


e Insert a blank line immediately preceding (above) the line currently containing the cursor. 


e Enable or disable Insert Character mode. When this editing mode is enabled, succeeding 
characters entered through the keyboard or received from the host computer are inserted 
to the left of the character at the current cursor position. This editing mode can be enabled 
either with or without character wraparound to the next subsequent line. 


CURSOR CONTROLS 


The following topics describe how to alter the cursor/data relationship either manually (by 
using the cursor control keys) or programmatically (by using escape sequences). 


Home Up 


Pressing the{§§§ key moves the cursor to the left margin in the top row of the screen and rolls 
the text down as far as possible so that the first line in the workspace appears in the top row 
of the screen. 


When Format mode is enabled, the §{ key also rolls the text down as far as possible but 
leaves the cursor positioned at the beginning of the first unprotected field. If no fields have 
been defined, the cursor will appear at the first column of the first row on the screen. 
To perform this function programmatically, use the following escape sequence: 

Ec h 
When Memory Lock is enabled, the(§§p key rolls all not-locked text down as far as possible 
below the block of locked text, instead of rolling it down till the first line of text in the 


workspace appears at the top of the screen. This leaves the cursor positioned at the left 
margin of the first unlocked row. 
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When both Format and Memory Lock modes are active simultaneously, the cursor will move 
to the first unprotected field on the screen (including the locked area), after rolling all the 
text down. 


NOTE: If Memory Lock mode is on and the cursor is within the locked area, the G@ key, 
after rolling the text down, will cause the cursor to go to the left margin of the first 
line of text under the locked area. 


When Format mode is enabled, you may “home up” the cursor programmatically, except that 
the cursor will be positioned at the beginning of the first unprotected field or transmit-only 
field, whichever occurs first. This is done by using the following escape sequence: 


Ec H 


Home Down 


Pressing the Qj and keys, simultaneously, moves the cursor to the left margin in the 
bottom line of the screen and rolls the text in the workspace up as far as possible so that the 
last “typed on” or “used” line in the workspace appears immediately above the cursor posi- 


tion. 


In the configuration menu, the cursor will go to the left margin in the line just after the last 
used line in memory. 


To perform this function programmatically, use the following escape sequence: 


Ec F 


Move Cursor Up 


Each time you press the key, the cursor moves upward one row in the current column 
position. If you hold the key down, the cursor movement continues row-by-row until the key 
is released. When the cursor is in the top row of the window, pressing this key moves the 
cursor to the same column position in the bottom row of the window. 


To perform this function programmatically, use the following escape sequence: 


Ec A 


Move Cursor Down 


Each time you press the key, the cursor moves down one row in the current column 
position. If you hold the key down, the cursor movement continues row-by-row until the key 
is released. When the cursor is in the bottom row of the window, pressing this key moves the 
cursor to the same column position in the top row of the window. 


To perform this function programmatically, use the following escape sequence: 


Ec B 
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Move Cursor Right 


Each time you press the key, the cursor moves one column to the right in the current 
window row. If you hold the key down, the cursor movement continues column-by-column 
until the key is released. 


This function is performed without regard for existing margins. When the cursor reaches the 
rightmost column of the window, pressing this key moves the cursor to the leftmost column in 
the next lower row (from the rightmost column in the bottom row of the window, the cursor 
moves to the leftmost column in the top row of the window). 


To perform this function programmatically, use the following escape sequence: 
Ec C 


Move Cursor Left 


Each time you press the key, the cursor moves one column to the left in the current 
window row. If you hold the key down, the cursor movement continues column-by-column 
until the key is released. 

This function is performed without regard for existing margins. When the cursor reaches the 
leftmost column of the window, pressing this key moves the cursor to the rightmost column in 
the next higher row (from the leftmost column in the top row of the window, the cursor moves 
to the rightmost column in the bottom row of the window). 

To perform this function programmatically, use the following escape sequence: 


Ec D 


Screen Addressing 


To move the cursor to any character position currently visible within the active window, use 
any of the following escape sequences: 


Ec&éa <column number> c <row number>Y 
Ec&a <row number> y <column number>C 
Ec&éa <column number> C 


Ec&éa <row number> Y 


where: 

<column number> is a decimal number specifying the screen column to which you 
wish to move the cursor. Zero specifies the leftmost column. 

<row number> is a decimal number specifying the screen row to which you wish to 


move the cursor. Zero specifies the top row. 
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When using the above escape sequences, the data visible on the screen always remains 


unchanged. 


If you specify only a <column number >, the cursor remains in the current row. Similarly, if 
you specify only a <row number >, the cursor remains in the current column. 


If you specify a column number greater than the right boundary of the screen, the cursor will 
move to the right boundary. If you specify a row number greater than the last displayed row, 


the cursor will move to the last displayed row. 


Example: The window contains 24 rows. The following escape sequence moves the cursor to 
the 20th column of the 7th row on the screen: 


Ec&a6y19C 


Workspace Addressing 

You can specify the location of any character within the active workspace by supplying 
workspace-relative row and column coordinates. (This function is disabled when Memory 
Lock mode is on.) To move the cursor to another character position using workspace address- 
ing, use any of the following escape sequences: 

Ec&a <column number> c <row number>R 

Ec&éa <row number> r <column number>C 


Ec&éa <column number> C 


Ec&éa <row number> R 


where: 

<column number> is a decimal number specifying the column coordinate (within dis- 
play memory) of the character at which you want the cursor 
positioned. Zero specifies the first (leftmost) column in the work- 
space. 

<row number> is a decimal number specifying the row coordinate (within display 


memory) of the character at which you want the cursor positioned. 
Zero specifies the first (top) row in the workspace. 


When using the above escape sequences, the data visible in the window will (if necessary) be 
rolled up or down to position the cursor at the specified data character. The cursor and data 
movement will occur as follows: 


e If the specified coordinate lies within the boundaries of the window, the cursor moves to 
that position and the data on the screen remains unchanged. 
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e If the specified column coordinate exceeds the right boundary of the window, the cursor 
moves to the rightmost column in the window. 

e If the absolute row coordinate is less than that of the top line currently visible on the 
screen, the cursor moves to the specified column in the top row of the window and the text 
rolls downward until the specified row appears in the top line of the window. 

e If the absolute row coordinate exceeds that of the bottom line currently visible on the 
screen, the cursor moves to the specified column in the bottom row of the window and the 


text rolls upward until the specified row appears in the bottom line of the window. 


If you specify only a <column number >, the cursor remains in the current row. Similarly, if 
you specify only a <row number >, the cursor remains in the current column. 


NOTE: If you specify a row greater than the last workspace row, lines will be discarded from 
the top of the workspace to create as many lines as necessary, at the bottom of the 
workspace, to locate the cursor in the specified line. 

Example: The active workspace contains 119 rows. The following escape sequence moves 

the cursor (and rolls the text if neccessary) so that it is positioned at the character 


residing in the 60th column of the 87th row in the workspace: 


Ecéa86r 59C 


Cursor-Relative Addressing 

You can specify the location of any character within the active workspace by supplying row 
and column coordinates that are relative to the current cursor position (this function is 
disabled for rows selected with the parmeter “R”, see below, when Memory Lock mode is on). 
To move the cursor to another character position using cursor-relative addressing, use any of 
the following escape sequences: 

Ec&a +/- <column number>c +/- <row number>R 

Ec&a +/- <column number>c +/- <row number>Y 

Ecéa +/- <row number>r_ +/- <column number>C 

Ec&a +/- <row number>y +/- <column number>C 

Ec&éa +/- <column number>C 


Ecéa +/- <row number>R 


Ecéa +/- <row number>Y 
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where: 

<column number> is a decimal number specifying the relative column to which you 
wish to move the cursor. A positive number specifies how many 
columns to the right you wish to move the cursor; a negative num- 
ber specifies how many columns to the left. 

<row number> is a decimal number specifying the relative row to which you wish 


to move the cursor. A positive number specifies how many rows 
downward you wish to move the cursor; a negative number speci- 
fies how many rows upward. 


When using the “R” parameter for row selection, the data will (if necessary) be rolled up or 
down to position the cursor at the specified data character. The cursor and data movement 
will occur as follows: 


If the specified coordinate lies within the boundaries of the window, the cursor moves to 
that position and the data on the screen remains unchanged. 


If the specified column is less than the left boundary of the window, the cursor moves to the 
leftmost column in the window. 


If the specified column exceeds the right boundary of the window, the cursor moves to the 
rightmost column in the window. 


If, when using the “R” parameter for row selection, the specified cursor-relative row pre- 
cedes the top line of the window currently visible on the screen, the cursor moves to the 
specified column in the top row of the window and the text rolls downward until the 
specified row appears in the top line of the window. 


If, when using the “R” parameter for row selection, the specified cursor-relative row follows 
the bottom line currently visible on the screen, the cursor moves to the specified column in 
the bottom row of the window and the text rolls upward until the specified row appears in 
the bottom line of the window. 


e If, when using the “Y” parameter for row selection, the selected row 1s greater than the last 


displayed row, the cursor will move to the last displayed row. 


If you specify only a column number, the cursor remains in the current row. Similarly, if you 
specify only a row number, the cursor remains in the current column. 


Example: The following escape sequence moves the cursor (and rolls the text if necessary) so 


that it is positioned at the character residing 15 columns to the right and 25 rows 
above the current cursor position in the active workspace: 


Ecéa+1S5c-25R 
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Combining Addressing Methods 


You may use a combination of screen, workspace, and cursor-relative coordinates within a 
single escape sequence. 


Example: Move the cursor (and roll the text if necessary) so that it is positioned at the 
character in the 70th column of the 18th row below the current cursor position. 


Ec&a69c+18R 


Example: Move the cursor so that it is positioned at the character 15 columns to the left of 
the current cursor position in the 4th row currently visible on the screen. 


Ec&éa-15c3Y 


Example: Move the cursor (and roll the text up or down, if necessary) so that it is positioned 
at the character in the 10th column of row 65 in the workspace. 


Ec&a9c64R 


Cursor Position Sensing 


The current cursor position can be sensed by a program in either workspace-relative or 
screen-relative coordinates. The procedure is for the program to send the appropriate escape 
sequence, followed by a request for input from the terminal (INPUT command, in BASIC). 
The terminal responds with the cursor position. 


WORKSPACE-RELATIVE CURSOR SENSING. The following example illustrates sens- 
ing the cursor position, in workspace-relative coordinates, when the cursor is at column 20, 
row 40 in the workspace. 

computer: Ec a 


terminal: Ec&a020c040R 


SCREEN-RELATIVE CURSOR SENSING. The following example illustrates sensing the 
cursor position, in screen-relative coordinates. The cursor is at column 20, row 40 in the 
workspace, but screen row 0 begins at workspace row 35. 


computer: Ec * 


terminal: Ec#éa020c005Y 


WINDOW CONTROL 


The window can be positioned in the workspace to display selected 24-row (one page) seg- 
ments of the workspace. Movement is in row or page increments. 
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Roll Text Up 


Each time you press the @ key, the text in the workspace rolls up one row. The top row in 
the window rolls off the screen, the remaining data rolls up one line on the screen, with a new 
line of data rolling from the workspace into the bottom line of the window. If you hold this key 
down, the text continues to roll upward until you release the key or until the final line of data 
in the workspace appears in the top row of the window. In the latter case, pressing or 
continuing to hold down the key has no further effect. The “roll up” function is illustrated in 
figure 4-1. 


A. B. 


Roll Up Roll Down 


Figure 4-1. The “Roll” Data Functions 


In the configuration and User Key menus, this key is disabled. In Memory Lock mode, the 
unlocked text rolls behind the locked text, as if the bottom line of the locked text is the top of 
the window. 


To perform this function programmatically, use the following escape sequence: 


Ec S 


Roll Text Down 


Each time you press the key, the text in the workspace rolls down one row on the screen. 
The bottom row in the window rolls off the screen, the remaining data rolls down one line on 
the screen, with a new line of data rolling from the workspace into the top line of the window. 
If you hold this key down, the text continues to roll downward until you release the key or 
until the first line of data in the workspace appears in the top row of the window. In the latter 
case, pressing or continuing to hold down the key has no further effect. The “roll down” 
function is illustrated in figure 4-1. 
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This key is disabled when a configuration menu or the User Key menu is displayed. If the 

key is pressed in Memory Lock mode, any text preceding the locked text will be scrolled 
down, a line at a time, and inserted between the locked text and the first line following the 
locked text. 


To perform this function programmatically, use the following escape sequence: 


Ec T 


Next Page/Previous Page 


Data in the active workspace can be accessed (displayed on the screen) in blocks that are 
known as “pages”. A page is a sequence of lines of data, the number of which is equal to the 
number of lines that can be displayed at one time in the active window. For example, if the 
active window is 24 lines long, then a page of display memory is 24 lines of data. The current 
page is that sequence of lines which appears in the window (24, in this example). The next 
page is that sequence of lines which follows the current page in the associated workspace (the 
next 24 lines, in this example) while the previous page is that sequence which precedes the 
current page in the workspace (the previous 24 lines, in this example). 


When Memory Lock is enabled, the page size is equal to the number of “unlocked” lines in the 
cursor active window. 


The concept of display “pages” is illustrated in figure 4-2. 


Workspace 


Figure 4-2. Previous Page and Next Page Concepts 
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Pressing the key rolls the text in the active workspace up so that the next page of data 
replaces the current page in the window. If you hold the key down, the operation is repeated 
until you release the key or until the final line of text in the active workspace appears in the 
top line of the screen. In the latter case, pressing or continuing to hold down the key has no 
further effect. 


In the configuration and User Key menus, this key is disabled. 


To perform the “next page” function programmatically, use the following escape sequence: 


Ec U 


Pressing the (@key rolls the text in display memory down so that the previous page of data 
replaces the current page in the window. If you hold the key down, the operation is repeated 
until you release the key or until the first line in display memory appears in the top line of 
the screen. In the latter case, pressing or continuing to hold down the key has no further 
effect. 


In the configuration and User Key menus, this key is disabled. 


To perform the “previous page” function programmatically, use the following escape se- 
quence: 


Ec V 


At the completion of the “next page” or “previous page” function, the cursor is positioned at 
the left margin in the top line of the window. 


EDIT OPERATIONS 


You can edit data displayed in the window by simply overstriking the old data. In addition, 
the terminal provides the following edit functions which can be enabled and disabled either 
manually by using the edit control keys or programmatically by using escape sequences: 


e Insert Line. 


Delete Line. 


Insert Character. 


Delete Character. 
e Clear Display. 


e Clear Line. 
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Insert Line 


When you use the insert lin» edit function, the text line containing the cursor and all text 
lines below it roll downward one line, a blank line is inserted in the screen row containing the 
cursor, and the cursor moves to the left margin of the blank line. Note that when Memory 
Lock mode is active, inserting a line within the locked area of the screen doés not change the 
size of the locked area. 


From the keyboard, each time you press the key the terminal inserts one blank line. If 
you hold the key down, the terminal continues to insert blank lines until the key is released. 


This function is disabled in Format mode, and is disabled in the configuration and User Key 
menus. 


From a program executing in a host computer, you insert a blank line at the current cursor 
position using the following escape sequence: 


Ec L 


Delete Line 


When you use the delete line edit function, the text line containing the cursor is deleted from 
display memory, all text lines below it roll upward one row, and the cursor moves to the left 
margin. Note that when Memory Lock mode is active, deleting a line within the locked area 
does not change the size of the locked area. 


From the keyboard, each time you press the €39 key the terminal deletes one line of text. If 
you hold the key down, the terminal continues to delete text lines until the key is released or 
until there are no subsequent text lines remaining in the workspace. In the latter case, 
pressing or continuing to hold down this key has no further effect. 


This function is disabled in Format mode, and is disabled in the configuration and User Key 
menus. 


From a program executing in a host computer, you delete the text line at the current cursor 
position using the following escape sequence: 


Ec M 


Insert Character 


When the insert character editing function is enabled, characters entered through the key- 
board or received from the host computer are inserted into the workspace at the cursor 
position. Each time a character is inserted, the cursor and all characters from the current 
cursor position through the right margin move one column to the right. Characters that are 
forced over the right margin are lost. When the cursor reaches the right margin, it moves to 
the left margin in the next lower line and the insert character function continues from that 
point. 
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This edit function is meant to be used within that portion of the workspace bounded by the 
left and right margins. If you position the cursor to the left of the left margin, the insert 
character function works as described above. If you position the cursor beyond the right 
margin, however, the insert character function affects those characters between the current 
cursor position and the right boundary of the screen. In such a case, when the cursor reaches 
the right boundary of the screen, it moves to the left margin in the next lower line and the 
insert character function continues from that point as described in the first paragraph above. 


The movement of existing characters during an “insert character” editing operation is il- 
lustrated in figure 4-3. 


Left Right 
Margin Margin 


—P = Movement of 
Existing Character 


Figure 4-3. Character Insert with Margins 


When Format mode is off, any unprotected, transmit-only, alternate character set, and/or 
video enhancement fields to the right of the cursor move to the right with the displayable 
characters. If the cursor is positioned within any such field, the insert character function 
extends the range of the field by one position for each character inserted. Block terminators 
at or to the right of the cursor position move to the right along with the displayable charac- 
ters. Non-displaying terminators to the right of the cursor also move to the right along with 
the displayable characters; a non-displaying terminator at the cursor position, however, 
remains at that position. 


When Format mode is on and the cursor is positioned within an unprotected or transmit-only 
field, the insert character function affects only those characters from the cursor position 
through the end of the current field. Block terminators and non-displaying terminators are 
treated the same as when Format mode is off. If the cursor is not within an unprotected field, 
it automatically moves to the first character position of the next subsequent unprotected field 
when the first character is inserted. 


In the User Key menu and any configuration menu, insert character acts the same as in 
Format mode for unprotected and transmit-only fields. 
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From the keyboard, you enable and disable the insert character editing function using the 
key. When enabled, the characters “Ins Char” are displayed in the status line at the 
bottom of the screen. 


From a program executing in a host computer, you enable and disable the insert character 
editing function using the following escape sequence: 


ENABLE: Ec Q 


DISABLE: Ec R 


Insert Character with Wraparound 


This edit function works the same as the insert character function except that characters 
forced beyond the right margin are not lost. When the rightmost non-blank character reaches 
the right margin any characters that are forced over the right margin move into (are inserted 
in) the next lower line at the left margin. If the next lower line becomes filled, a blank line is 
then inserted above it and the character overflow from the line being edited spills into the 
new line. As with the insert character function the cursor moves one column to the right 
(along with the existing data) each time a character is inserted and it progresses from the 
right margin of one line to the left margin of the next lower line. 


This edit function is meant to be used within that portion of the workspace bounded by the 
left and right margins. If you position the cursor to the left of the left margin, the insert 
character with wraparound function works as described above. If you position the cursor 
beyond the right margin, however, the insert character function is performed without 
wraparound until the cursor reaches the right boundary and moves to the left margin of the 
next lower text line. At that point the insert character function proceeds with wraparound 
within the defined. margins. 


The movement of existing characters during an “insert character with wraparound” editing 
operation is illustrated in figure 4-4. 


When Format mode is off, any unprotected, transmit-only, alternate character set, and/or 
video enhancement fields to the right of the cursor move to right with the displayable 
characters. If part of such a field is forced over the right margin and into the next lower line, 
the character positions left within the field on the current cursor line maintain their charac- 
teristics while those that are wrapped lose their field characteristics, but maintain their 
alternate character set and video enhancement characteristics. 


If all of such a field is forced over the right margin and into the next lower line, the character 
positions within the entire field maintain their characteristics. 


If the cursor is positioned within any such field, the insert character with wraparound 


function extends the range of the field by one position for each character inserted, unless the 
end of the field is wrapped to the next line; in which case, the field will stay the same length. 
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Figure 4-4. Character Insert With Wraparound 


Block terminators, at or to the right of the cursor position, move to the right along with the 
displayable characters. Non-displaying terminators to the right of the cursor position also 
move to the right along with the displayable character. A non-displaying terminator at the 
cursor position, hovever, remains at that position. 


When Format mode is on and the cursor is positioned in an unprotected or transmit-only 
field, this function is performed without wraparound and affects only those characters from 
the cursor position through the end of the current field. Block terminators and non- 
displaying terminators are treated the same as when Format mode is off. If the cursor is not 
within an unprotected or transmit-only field, it automatically moves to the first character 
position of the next subsequent unprotected field when the first chracter is inserted. 


From the keyboard, you may enable and disable the insert character with wraparound 
editing functions by using the jg and keys. When enabled the characters “Ins Wrap” 


appear in the terminal’s status line. 


From a program executing in a host computer you enable and disable the insert character 
with wraparound editing function using the following escape sequence: 


ENABLE: Ec N 


DISABLE: Ec R 
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Delete Character 


When you use the delete character edit function, the cursor remains stationary, the character 
at the cursor position is deleted, all characters between the cursor and the right margin move 
left one column, and a blank moves into the line from the right margin. 


This edit function is meant to be used within that portion of the workspace delineated by the 
left and right margins. If you position the cursor to the left of the left margin, the delete 
character function works as described above. If you position the cursor beyond the right 
margin, however, the delete character function affects those characters from the current 
cursor position through the right boundary of the screen. 


The movement of existing characters during a “delete character” editing operation is il- 
lustrated in figure 4-5. 
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<—- = Character Movement 


Figure 4-5. Character Delete with Margins 


When Format mode is off, any unprotected, transmit-only, alternate character set, and/or 
video enhancement fields to the right of the cursor move to the left with the displayable 
characters. If the cursor is positioned within any such field, the delete character function 
shortens the range of the field by one position for each character deleted (you cannot, 
however, delete the end-of-field marker in unprotected or transmit-only fields). Deleting the 
first character position of an unprotected field changes the rest of the field to protected. 
Deleting characters at the start of, or within, a video enhancement and/or alternate charac- 
ter set field does not alter the characteristics of the rest of the field. Block terminators and 
non-displaying terminators to the right of the cursor move to the left along with the display- 
able characters and are deleted if they are at the cursor position when this function is 
executed. 


4-16 


- 


Display Control 


When Format mode is on and the cursor is positioned within an unprotected or transmit-only 
field, this function affects only those characters from the cursor position through the end of 
the current field. If the field definition also includes a video enhancement and/or an alternate 
character set, those characteristics are not altered by the delete character function. Block 
terminators and non-displaying terminators are treated the same as when Format mode is 
off. If the cursor is not within a protected or transmit-only field, the delete character function 
has no effect. 


In the User Key menu and any configuration menu, delete character acts the same as for 
unprotected and transmit-only fields in Format mode. 


From the keyboard, each time you press the key the terminal deletes one character. If 
you hold the key down, the terminal continues to delete characters until either the key is 
released or there are no non-blank characters between the cursor position and the right 
margin. In the latter case, pressing or continuing to hold down this key has no further effect. 


From a program executing in a host computer, you delete the character at the current cursor 
position using the following escape sequence: 


Ec P 


Delete Character with Wraparound 


When you use the delete character with wraparound edit function, the cursor remains sta- 
tionary, the character at the cursor position is deleted, all characters between the cursor and 
the right margin roll left one column, and one character rolls from the left margin of the next 
lower text line into the current line from the right margin. As a character rolls in from the 
next lower line, the remaining characters in that line roll one column to the left and a blank 
rolls in from the right margin. 


The delete character with wraparound edit function affects only the line containing the 
cursor and the next lower text line. 


This edit function is meant to be used within that portion of the workspace delineated by the 
left and right margins. If you position the cursor to the left of the left margin, the delete 
character with wraparound function works as described above. If you position the cursor 
beyond the right margin, however, the delete character function is performed without 
wraparound and it affects only those characters from the cursor position through the right 
boundary of the workspace. 


The movement of existing characters during a “delete character with wraparound” editing 
operation is illustrated in figure 4-6. 
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Figure 4-6. Delete Character with Wraparound 


When Format mode is off, any unprotected, transmit-only, alternate character set, and/or 
video ennancement fields to the right of or in the line below the cursor move to the left with 
the displayable characters. If part or all of such a field moves into the line containing the 
cursor the character positions that have been wrapped maintain their field, character set, 
and video enhancement characteristics. Those character that were not wrapped will lose only 
their field characteristics. If the cursor is positioned within any such field, the delete charac- 
ter with wraparound function shortens the range of the field by one position for each charac- 
ter deleted (you cannot, however, delete the end-of-field marker in unprotected or 
transmit-only fields). Deleting the first character position of an unprotected or transmit-only 
field changes the rest of the field to protected. Deleting characters at the start of or within a 
video enhancement and/or alternate character set field does not alter the characteristics of 
the rest of the field. Block terminators and non-displaying terminators to the right of the 
cursor move to the left along with the displayable characters and are deleted if they are at 
the cursor position when this function is executed. 


From the keyboard, each time you press the Qi and keys, the terminal deletes one 
character with wraparound. If you hold these keys down, the terminal continues to delete 
characters with wraparound until either the keys are released or until there are no non- 
blank characters remaining between the cursor and the right margin of the next lower line. 


From a program executing in a host computer, you delete the character at the current cursor 
position with wraparound using the following escape sequence: 


Ec O 


Clear Display 


When Format mode is off, pressing the key deletes all displaying and non-displaying 
characters from the current cursor position through the end of the workspace. 
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When Format mode is on, pressing the key deletes all unprotected displaying and non- 
displaying characters (except protected video enhancement escape sequences) from the cur- 
rent cursor position through the end of the workspace. 


This key is disabled in the User Key and configuration menus. 
To perform this function programmatically, use the following escape sequence: 


Ec J 


Clear Line 


When Format mode is off, pressing the key deletes all displaying and non-displaying 
characters from the current cursor position through the end of the current line. 


When Format mode is on and the cursor is positioned within an unprotected field, pressing 
the @#g key deletes all displaying and non-displaying characters (except video enhancement 
escape sequences) from the current cursor position through the end of the current field. If the 
cursor is not within an unprotected field, the @ key has no effect. 


In the User Key menu and any configuration menu, clear line acts the same as for unpro- 
tected and transmit-only fields in Format mode. 


To perform this function programmatically, use the following escape sequence: 


Ec K 


SETTING AND CLEARING MARGINS 


You can redefine the left and/or right margin. These margins affect the cursor positioning for 
certain functions (such as carriage return, home up, home down, etc.) and establish opera- 
tional bounds for the insert character and delete character functions. In addition, the left 
margin is always an implicit tab stop. Data to the left of the left margin or to the right of the 
right margin is still accessible. Data transfers from the workspace to a host computer or to a 
printer are performed without regard to margins. Format mode, when enabled, also operates 
without regard to margins. 


When you are entering data through the keyboard and the cursor reaches the right margin, it 
automatically moves to the left margin in the next lower line (note that this operating 
characteristic can be disabled through the use of the InhEolWrp terminal configuration 
parameter; refer to Section 3). When you press QJ, the cursor moves to the left margin in the 
current line if Auto Line Feed mode is disabled or to the left margin in the next lower line if 
Auto Line Feed mode is enabled. 


When data is being received from a host computer, it enters display memory only within the 
defined margins. When the cursor reaches the right margin, it automatically moves to the 
left margin in the next lower line (as mentioned above, this operating characteristic can be 
disabled through the use of the InhEolWrp configuration parameter). When an ASCII <Cr> 
control code is received, the cursor always moves to the left margin in the current line 
regardless of whether or not Auto Line Feed mode is enabled. 
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From the keyboard, you set and clear the margins using the margins/tab/col set of function 
keys. To get to that set, use the following keystroke sequence: 


GS, margins/tabs/col. 


To change the left or right margin, move the cursor to the desired column and press the 
appropriate function key (LEFT MARGIN or RIGHT MARGIN). To reset the left margin to column 
1 and the right margin to column 80, press CLR ALL MARGINS. 


If you attempt to set either margin incorrectly with relation to the other (e.g., the right 
margin to the left of the left margin), the terminal rejects it with an audible “beep”. 


From a program executing in a host computer, you set and clear the margins using the 
following escape sequences: 


SET LEFT MARGIN: Ec 4 
SET RIGHT MARGIN: Ec 5 


CLEAR ALL MARGINS: Ec 9 


The first two escape sequences set the left and right margin (respectively) at the current 
cursor position. Therefore, before using them, you will first have to position the cursor at the 
desired column using one of the cursor control escape sequences described earlier in this 
section. 


SETTING AND CLEARING TABS 


Within the active workspace you can define a series of tab stops to which you'can move the 
cursor using the tab and back tab functions (described as separate topics later in this sec- 
tion). 


From the keyboard, you set and clear tab stops using the margins/tabs/col set of function 
keys. To get to that set, use the following keystroke sequence: 


G&S. margins/tabs/col. 
To set a tab stop, move the cursor to the desired column and then press the SET TAB key. To 
clear a tab stop, move the cursor to the tab stop and then press CLEAR TAB. To clear all 
existing tab stops, press CLR ALL TABS. Note that the left margin is always an implicit tab 
stop and is not affected by the CLR ALL TABS key. 


Tab stops that do not lie within the area bounded by the left and right margins are ignored 
when the tab or back tab functions are performed. 
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From a program executing in a host computer, you set and clear tab stops using the following 
escape sequences: 


SET TAB: Ec 1 
CLEAR TAB: Ec 2 
CLEAR ALL TABS: Ec 3 


The first two escape sequences set and clear (respectively) a tab stop at the current cursor 
position. Therefore, before using them, you will first have to position the cursor at the desired 
column using one of the cursor control escape sequences described earlier in this section. 


TAB 


From the keyboard, you can move the cursor ahead to the next subsequent tab stop using the 
key. In Format mode, pressing the @§gg key once only moves the cursor to the beginning 
of the next unprotected field only (transmit only fields are ignored). Tabbing from the last 
field moves the cursor to the beginning of the first field. Tab acts similarly in the User Key 
menu and the configuration menu. 


If Memory Lock is on, Format mode is active, the cursor is within the locked area, and the 
next (and only other) unprotected field has been rolled behind the locked rows, a tab will first 
roll the hidden field into view. The next tab will move the cursor to the first column of the 
newly revealed field. 


From a program executing in a host computer, you can move the cursor ahead to the next tab 
stop issuing either an ASCII <HT> control code (decimal 9; Control “I”) or the following 
escape sequence: 


Ec | 


Tab commands received from the host when the terminal is in Format mode positions the 
cursor to the next unprotected or transmit-only field, whichever is encountered first. 


Tab stops that do not lie within the area bounded by the left and right margins are ignored by 
the tab function. 


Note that the left margin is treated as a tab stop. When the cursor is positioned at or to the 
right of the rightmost tab stop, the tab function moves the cursor to the left margin in the 
next lower line. When the cursor is positioned to the left of the left margin, however, the tab 
function advances the cursor to the first explicit tab stop (not the left margin) in the line (or to 
the left margin in the next lower line if no explicit tab stops are defined). 
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BACK TAB 


From the keyboard you can move the cursor backward to the previous tab stop using the Gy 
and keys (or the key in the numeric pad). 


In Format mode, the cursor, if within a field, will move to the be inning of the field; otherwise 
it will move to the first character of the previous unprotected field only (transmit-only fields 
are ignored). The back tab feature is enabled in the User Key and configuration menus. 


From a program executing in a host computer you can move the cursor backward to the 
previous tab stop using the following escape sequence: 


Ec i 


Back tab commands received from the host when the terminal is in Format mode position the 
cursor to the previous unprotected or transmit-only field, whichever is encountered first, if 
the cursor is at the beginning of an unprotected or transmit-only field or in a protected field. 


When not in Format mode, tab stops that do not lie within the area bounded by the left and 
right margins are ignored by the back tab function. 


The left margin is treated as a tab stop. When the cursor is positioned at or to the left of the 
left margin, the back tab function moves the cursor to the rightmost tab stop in the next 
higher line. 


Performing a back tab with the cursor on the left margin of the first row on the screen (or the 


first unlocked row if Memory Lock mode active) will cause the text to roll down one line, if 
there is a row above the first row. 


DISPLAY ENHANCEMENTS 


The terminal includes as a standard feature the following display enhancement capabilities: 


e Inverse Video Black characters are displayed against a white background. 
e Underline Video Characters are underscored. 

e Blink Video Characters blink on and off. 

e Half Bright Characters (or background, for inverse video) are displayed 


at half intensity. 


e Security Video Character display is suppressed (this enhancement is used in 
conjunction with fields in which passwords, or similar 
security-sensitive data, must be entered through the key- 
board). 


e Inverse Background The entire screen is white and displayed characters are black 
(with this display enhancement enabled, the effect of the 
inverse video function is reversed, so as to produce white 
characters against a black background). 
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You use the first five enhancements on a field basis. They may be used separately or in any 
combination. When used, they cause control bits to be set within the workspace. If the content 
of the workspace is subsequently transmitted in Block mode to a host computer, these control 
bits are translated into escape sequences which are transmitted along with the displayable 
text characters (the same is true if the EscXfer(N) configuration field is set to YES and you 
are copying the content of a workspace to an external printer). The inverse background 
enhancement, on the other hand, is entirely a local function in that it affects the appearance 
of the display screen, but does not set any control bits in the workspace. 


From the keyboard, you enable and disable the various video enhancements using the func- 
tion keys (except for inverse background, which is enabled and disabled on the Global Config- 
uration menu). To do so you must first enable the video enhancement keys as follows: 


GS. enhance video. 


To cause a particular string of text characters to be displayed using one or more of the 
enhancements, do as follows: 


1. Enable the desired enhancement(s) by pressing the associated function key. When an 
enhancement is enabled, an asterisk appears in the associated key display. 


2. Position the cursor at the first character in the string. 


3. Press SET ENHNCMNT. The selected enhancements take effect immediately. You will notice 
that the enhancements begin at the cursor position and continue either through the right 
boundary of the workspace, through the rightmost character on the line, to a character set 
change, or to the next column in which another display enhancement begins. Also notice 
that when you press SET ENHNCMNT, the asterisks automatically disappear from the func- 
tion key display (all enhancements are disabled until you once again enable them). 


4. Position the cursor at the column immediately to the right of the final character in the 
string. 


5. Press the SET ENHNCMNT key. The enhancements disappear from the cursor position either 
through the right boundary of the workspace, through the rightmost character on the line, 
to a character set change, or to the next column in which another display enhancement 
begins. You have actually enabled “no enhancements” which is recorded in the workspace 
as a control bit pattern that will be translated into an escape sequence (Ec&d) if the 
content of the workspace is tranmitted to a host computer in Block mode. 


From a program executing in a host computer you enable and disable the various video 
enhancements by embedding escape sequences within the data. The general form of the 
escape sequence is as follows: 

Ec&d <enhancement code> 
where enhancement code is an @, s, or S, or one of the uppercase letters A through 0 specifying 


the desired enhancement(s) as follows: 
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PS PS PS PS PS rd rs 


blinking | inverse video half bright 


COZSMFAGH TODD AWPrE 


oo 
Ps PS mw Pm PS Ps 


PS PS PM PS PS DS DS Dd 


To enable and disable the security field enhancement, use the character “s” or “S” as 
an <enhancement code>. For example, consider the following escape sequences: 


EcédsB Enable both the security field and inverse video display enhancements (and 
disable any other existing enhancements at the current cursor position). 


EcadsS Enable the security field enhancement by itself (and disable any other exist- 
ing enhancement at the current cursor position). 


Note that “s” or “S” can be used in conjunction with other enhancement codes, but it must 
precede the other enhancement. 
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INTRODUCTION 


Using the terminal’s function keys, you can create a data entry form on the screen to simulate 
a ready-made form on the line printer, or to structure data sent to a data base. After the data 
entry form is created, you can read it into computer memory, using a program designed for 
the purpose, and incorporate it into a computer program. Then, you can use this program to 
print out the data entry form on the terminal screen for easy data entry. 


To expedite data entry into the form, you can initiate Format mode, in which you can tab 
from one field in which data is to be entered to the next. When the form contains all the 
desired data, you can press the key to send the entered data to the computer. 


The data entry form can contain four types of fields: “unprotected”, “protected”, “transmit- 
only” and “security” fields. Data can be entered in unprotected and transmit-only fields and 
sent to the computer using the key; data in protected fields stays fixed on the screen-and 
cannot be modified; data entered into a security field is not displayed, when it is typed in. By 
using the line drawing set and display enhancements to create your form, you can highlight 
these fields for the operator. Figure 5-1 illustrates a form with protected and unprotected 
fields. 


Protected Fields 
(data stays ‘fixed’ 
on screen unable 
to be modified) 


Unprotected Fields 
(data can be 
modified and sent 
to the computer) 


Figure 5-1. Sample Form Created Using Format Mode. 
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This section covers the following topics: 


e Data Fields 

e How to Design Data Entry Forms 

e How to Transfer Forms from the Screen to a Host Computer 
e Enabling and Disabling Format Mode 

e Terminal Operation in Format Mode 

e How to Send Format Mode Data to a Host Computer 


DATA FIELDS ON A DATA ENTRY FORM 


Your form may contain three types of data field definitions; protected, unprotected, and 
transmit-only. 


Protected Data Fields 


The terminal operator cannot alter or delete any characters that lie within a protected area. 
Protected characters are not transmitted to the host computer. The line segments and annota- 
tions that constitute the form’s structure are designated as protected data. 


Unprotected Data Fields 


The operator enters data into unprotected fields. When the operator presses @ the data in 
unprotected fields is transmitted to the host computer. When a character is entered into the 
last position of an unprotected field, the cursor automatically advances to the start of the 
next unprotected field. The operator may also use the Tab keys to move the cursor to the start 
of the next unprotected field. 


Transmit-Only Fields 


Transmit-only fields are similar to unprotected fields, in that they are also sent to the 
computer when the operator presses the @ key. These fields may be modified by using the 
cursor control keys or commands to position the cursor in the field. (The Tab keys skip over 
transmit-only fields.) After reaching the end of the transmit-only field, the cursor moves to 
the beginning of the next unprotected field. 


Transmit-only fields are desirable when you want to send fixed data such as headings or 
labels to the computer or when certain fields need to be modified only infrequently (e.g. 
dates). 


Security Fields 


Data entered into a security field is not displayed when it is typed in. This type field is useful 
for entering passwords or other security-sensitive data. 
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HOW TO DESIGN DATA ENTRY FORMS 


Data entry forms can be designed from the keyboard using the “define fields” set of function 
keys and the line drawing character set. Also, the “enhance video” function keys can be used 
to highlight the fields of the form. Figure 5-2 illustrates an example of a data entry form. 
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FABRICATED STOCK ORAWING ASSIGNMENT 


L stock no. | NO. R&D GATES 
SPECS 
DRAWING PART NAME ORAWING TITLE 
vyvvy NUMBER 


Figure 5-2. Sample Data Entry Form 


It is also possible to design forms using escape sequences, either from the keyboard or from a 
program. 


Line Drawing Character Set 


One of three character sets can be selected to be associated with the keyboard keys: the 
default (base) set, which consists of Roman style letters; the math set, which consists of math 
symbols; and the line drawing set, which consists of segments of lines, useful for drawing 
forms. All three sets are accessible through the function keys. The keyboard keys used to 


produce line segments are shown in figure 5-3. 
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Figure 5-3. Line Drawing Set Keyboard Keys 


Drawing Forms Using the Function Keys 


The following example illustrates the use of the line drawing character set, and the “define 
fields” and “enhance video” sets of function keys to create a data entry form. 


EXAMPLE: Create the data entry form illustrated in figure 5-4. 


/01234567890 1234567840 1234567890 1234567890 1234567890 12345678901 


Protected Unprotected 
Transmit-only (Blinking) (Inverse Video) 


Figure 5-4. Example Data Entry Form 
Row 1. Press the following keys, in sequence: 
@§. enhance video, etc., CHANGE TO LINE 


Draw the top line of the form, using the keys shown in figure 5-4. 
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Move the cursor to the first column of row 2. Press the CHANGE TO LINE key and type 
ee. 

Press CHANGE TO BASE. Move to column 3, and press the etc. and define fields 
keys, in sequence. Then press START XMIT FLD, type “December 1983”, and press 
STOP FIELD. 


Move the cursor to column 17, and display the “enhance video” function keys. Press 
etc., then CHANGE TO LINE, and type QR. 


Press CHANGE TO BASE. Move the cursor to column 20, then press etc. and 
BLINK VIDEO. An asterisk will appear in the BLINK VIDEO key label. 


Press SET ENHNCMNT. The asterisk will disappear from the BLINK VIDEO label. Then 
type “NAME”, and press SET ENHNCMNT again. 


Move the cursor to column 26. Press CHANGE TO LINE, and type Qi. 

Press CHANGE TO BASE. Move the cursor to column 28, then press etc. and IN- 
VERSE VIDED, in sequence. An asterisk will appear in the label of the INVERSE VIDEO 
key label. 

Press SET ENHNCMNT (the asterisk should disappear from the INVERSE VIDEO label.) 
Press define fields, then START UNPROTCT. 

Move the cursor to column 59, and press STOP FIELD. 

Press enhance video, then SET ENHNCMNT. This ends the enhancement. 


Move the cursor to column 61, press etc., then CHANGE TO LINE, and type (Rp. 


Move the cursor to column 1 of row 3, and draw the bottom line, using the keys shown 
in figure 5-4. 


Any change of video enhancements between the “start field” and “stop field” locations will be 
cleared whenever they lie within the range of a clear display or clear field operation. If you 
wish to define a video enhancement for an entire field which won't be erased by a “clear line” 
or “clear display” operation, you must do so before pressing the START UNPROTCT or 
START XMIT FLD function keys. Video enhancements enabled in conjunction with the start of 
a subfield (that is, within the overall bounds of a field) will be lost when a “clear display” or 
“clear field” operation is subsequently performed. 


You can also define the fields and their display enhancements for the above example using 
the escape sequences listed in the following paragraphs in place of the function keys. 
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Transmit Modified Fields 


Each field in a formatted display has a Modified Data Tag (MDT) associated with it that 
indicates whether or not any data has been entered into the field. 


When Format mode is turned on (enabled), the MDTs for all fields in the form are automati- 
cally set “off”. The entry of any valid characters into a field automatically sets the MDT for 
that field to “on”. When one or more fields are cleared through the keyboard ( (9 or @¥ ) the 
MDTs for the affected fields are set “on”. When one or more fields are cleared programmati- 
cally (Ec Jor Ec K), however, the MDTs for the affected fields are set “off”. 


In the Terminal Configuration menu, there is a field labeled Transmit which specifies 
whether all fields in the form or only those fields which have been modified are to be 
transmitted to the host computer when the operator initiates a data transfer (using the 
key, for example). If Transmit =ModifiedFields, then only those fields whose MDTs are set 
“on” are transmitted to the host computer. If Transmit =AllFields, then all fields in the 
form are transmitted to the host computer regardless of how their MDTs are set. 


Defining Fields Programmatically 


From a program executing in a host computer, you may define “unprotected” and “transmit- 
only” fields with the various attributes by using escape sequences. An Ec [C specifies the start 
of an “unprotected” field, and Ec { specifies the start of a “transmit-only” field. The sequen- 
ces Ec 6,Ec 7, and Ec 8 define the various attributes of each field or subfield, and an Ec 1 
specifies the end of the field. 


Refer to Section 4 for the display enhancement escape sequences. 

The same sequence of operations applies when defining fields and subfields programmati- 
cally as when doing so through the keyboard. For example, if you wish the overall field to 
include video enhancements, you must issue the appropriate Ec&d sequence before issuing 
the Ec C or Ec { sequence. To define the start of a subfield, you issue an appropriate se- 
quence (Ec 6, Ec 7, or Ec 8) at the point where the subfield is to begin. 

The following escape sequences specify field types: 


e@ Ec 6= begin alphabetic field (A through Z, a through z, and space only) 


@ Ec 7= begin numeric field (space, 0 through 9, minus sign, plus sign, comma, and 
decimal point) 


e Ec 8= begin alphanumeric field (all keyboard characters) 
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HOW TO TRANSFER FORMS FROM THE SCREEN TO A HOST 
COMPUTER 


When writing application programs that will display a form structure on the terminal’s 
screen, you may, of course, choose to code the program statements that issue the necessary 
escape sequences, SO and SI codes, and data. For complex form structures however, this 
method can be both tedious and prone to error. 


An easier method is to design the form at the terminal and then transfer the form structure 
from the screen to the host computer where it can be accessed by or incorporated into your 
program. If the terminal is connected to an HP 3000 Computer System, you may use the 
FORMSPEC portion of V/3000, and then include appropriate V/3000 intrinsic calls in your 
application programs to use the form in the run-time environment. 


Figure 5-5 shows the source listing of a BASIC/3000 program that reads a completed form 
structure from the terminal’s screen and generates the PRINT statements necessary to 
recreate the form on the screen. FORMIO was designed primarily to assist with the program- 
ming of complex data entry forms which are much easier to create using the terminal’s 
function keys than to code directly in PRINT statements. You may, however, use it with any 
type of data (normal alphanumeric text, math symbols, and line drawing set elements). 


NOTE: The following program was written to be compatible with the HP 3000 computer. If 
it is to be used with another type computer, modification may be necessary. In 
addition, the InhHndShk(G) and Inh DC2CH) fields on the Terminal Configuration 


menu must be set to “NO”. 


5-7 


Designing and Using Forms 


FORMIO 

10 FILES *,* 

20 SYSTEM X1,"BUILD FDATA;rec#-132,,f,ascii"™ 

30 SYSTEM X1,"FILE X=$stdin;rec=-2S56" 

40 ASSIGN “FDATA",1,A1 

50 ASSIGN "X",2,A1,WR 

60 DIM A$(255],A1$(6],C$(3] 

70 PRINT CTL€208),’°27"F "427" a"; 

80 ENTER 255,X,A$ 

90 CONVERT A$(8;3] TOR 

100 PRINT “This program creates basic statements that define the" 
110 PRINT “FORM or other data in this terminal’s memory.";LINC3) 
120 INPUT "Starting statement number, increment ?",A,B 
130 PRINT CTLC208), °27"af2a8k2l "1273" “O7"afBE"; 
140 LINPUT A$ 

150 PRINT ’27"h"; 

160 PRINT #1;"scr:END 

170 FOR I#1 TOR 

180 PRINT °27"d"; 

130 LINPUT #2;A$ 
200 IF UPS$CA$£1,3])="RUN" THEN S00 
210 IF UPS$CA$(1,4])=">RUN" THEN S00 
220 CONVERT A TO A1$ 
230 REM compensate for imbedded “" marks 
240 C=-4 
250 IF C+S>LENCA$S) THEN 310 
260 C1=POSCAS([C+S), 34) 
270 IF NOT C1 THEN 310 
280 C=C1+C+4 
230 AS=AS(L1,0)+%734%+°34+AS(C+1] 
300 GOTO 250 


310 REM spaces >=7 are converted to direct cursor addresses 
320 FOR C#1 TO LENCAS$) 

330 IF A$(C,C+6]=" * THEN DO 

340 FOR Ci=#C+7 TO LENCAS$) 

350 IF A$(C1,Cil<>™" " OR LENCA$)#C1 THEN DO 
360 CONVERT C1i-C TO C$ 

370 A$S(CJ]=’27"¢a+"+DEBSCC$)+"C"%+AS(C1] 
380 GOTO 310 

390 DOEND 

400 NEXT C1 

410 DOEND 


420 NEXT C 

430 REM output form record as a BASIC print statement 

440 PRINT #1; "+A1$+" print ct1€208),4&";END 

450 PRINT #1;°34+A$C01,LENCA$) MIN 1271];"8";3END 

460 IF LENCA$)<128 THEN PRINT #1; °34;END 

470 IF LENCA$)>#128 THEN PRINT #1;A$(128]+'’34;END 

480 A=A+B 

490 NEXT I 

500 PRINT ’27"FNow type ‘XEQ@ FDATA’ then “LIST’.";LINC1)> 
510 PRINT “These statements will reproduce your terminal’s memory--" 
920 PRINT “modify, NAME, RENUM, and SAVE as you wigh...... .° 
5930 PRINT CTLC208), ’27"af2aBk3ee/ 27241327" a fBE": 

S40 LINPUT A$ 

SSO END 


Figure 5-5. FORMIO Source Listing 


Designing and Using Forms 


ENABLING AND DISABLING FORMAT MODE 


Forms are defined with Format mode disabled, but are not interpreted as such until Format 
mode is initiated. 


When Format mode is initiated, all of display memory is “protected” except for those portions 
which have been explicitly defined as “unprotected” and “transmit-only” fields. 


The FORMAT MODE function key alternately enables and disables Format mode. When Format 
mode is enabled, an asterisk appears in the associated screen label. The following keystroke 
sequence displays that set of function keys: 


GN, define fields 


You enable and disable Format mode programmatically by using the following escape se- 
quences: 


Enable: Ec W 
Disable: Ec X 


When Format mode is disabled, normal operation of the terminal is resumed. 


TERMINAL OPERATION IN FORMAT MODE 


Cursor Behavior 


When Format mode is initiated from the keyboard, the cursor automatically moves to the 
start of the first unprotected field in the form (or to the “home up” position if no unprotected 
fields are defined). From this point on, the operator can enter data only in those portions of 
the display screen which lie within unprotected or transmit-only fields. When the operator 
enters a character into the last position of a field, the cursor advances to the start of the next 
unprotected field. (When the last unprotected field is filled, the cursor remains outside it and 
only returns to the “home up”position when the next character is entered.) 


If the cursor is not within a protected or transmit-only field, it automatically advances to the 
start of the next unprotected field when the operator attempts to type a data character. 


Display Control Functions in Format Mode 


TABBING. All Tab keys can be used to move the cursor forward or backward to other 
unprotected fields and perform any necessary scrolling. The gj key wraps from the last 
unprotected field to the first unprotected field. The & key does not wrap. 


HOME UP/HOME DOWN.Executing Ec h or pressing the ‘home up’ key positions the 
cursor in the first unprotected field on the screen. An Ec H positions the cursor in the first 
unprotected or transmit-only field on the screen, whichever comes first. The Home Down 
function positions the cursor beneath the last line of display memory. 


Designing and Using Forms 


CURSOR CONTROL KEYS, ROLL UP, ROLL DOWN. These keys may be used to position 
the cursor in a transmit-only field. 


CLEAR LINE/CLEAR DISPLAY. The Clear Line and Clear Display operations perform as 
follows, in Format mode: 


Clear Line: If the cursor is positioned in an unprotected or transmit-only field, all displaying 
and non-displaying characters (except protected video enhancements) are cleared from the 
current cursor position through the end of the current field. 


Clear Display: If the cursor is positioned within an unprotected or transmit-only field, all 
displaying and non-displaying characters (except protected video enhancements) are cleared 
from the current cursor position through the end of the current field. In addition, all subse- 
quent unprotected fields are cleared. 


Any change of enhancements between the “start field” and “stop field”locations will be 
cleared whenever they lie within the range of a clear display or clear line operation. If the 
cursor is in a protected field, these commands have no effect. 


INSERT CHARACTER. The insert character function affects only those characters from 
the cursor position through the end of the current field. If the cursor is within a protected 
field, it automatically moves to the first character position of the next unprotected field when 
the first character is inserted. The cursor moves to the next unprotected field when it reaches 
the last position of the current field. (When the last unprotected field is filled, the cursor 
remains outside it, and only returns to the “home up”position when the next character is 
entered.) 


DELETE CHARACTER. When the cursor is positioned within an unprotected or transmit- 
only field, the delete character function affects only those characters from the cursor position 
through the end of the current field. A protected video enhancement and/or an alternate 
character set are not altered by the delete character function. If the cursor is not within a 
protected or transmit-only field, the delete character function has no effect. 


INSERT/DELETE CHARACTER WITH WRAPAROUND. Insert With Wrap and Delete 
With Wrap will function as simple Insert and Delete functions without wrap. 


INSERT/DELETE LINE. These functions are disabled when Format mode is entered. 


MARGINS AND TABS. All margins and tabs are cleared when the terminal enters Format 
mode. 


NEXT PAGE/PREV PAGE. The cursor is moved to the first unprotected location on the 


new page. 


HOW TO SEND FORMAT MODE DATA TO A HOST COMPUTER 


To send data to a host computer in Format mode, refer to the key discussion in Section 9. 
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INTRODUCTION 


This section covers the following topics: 

e Lists plotters and external printers useable with the terminal. 

e Supplies installation information for plotters, external printers, and HP-IB networks. 
e Supplies information on control of external printers. 

For information on integral printers, refer to Appendix C. 


Terminals useable for connecting to external devices are listed in table 6-1. 


Table 6-1. Terminal External Device Connection Capabilities 


TERMINAL CONNECTION CAPABILITIES 


HP 2625A 
and 

HP 2628A 
Standard 
Terminal 


Port 1 can be connected to a computer, with a plotter in an eavesdrop 
connection. 


HP 2628A 
Standard 
Terminal 


A printer can be connected to port 2. 


HP 2625A 
Option 
026 


The datacomm portion of port 1 can be connected to a computer, with a plotter 
in an eavesdrop connection. 


HP 2628A 
Option 
046 


The datacomm portion of port 2 can be connected to a printer or plotter 
via RS-282-C or Alternate Peripheral Interface. 
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Table 6-1. Terminal External Device Connection Capabilities (Continued) 


TERMINAL CONNECTION CAPABILITIES 


HP 2625A |The Alternate Peripheral Interface portion of port 1 can be used to connect 
external devices to the terminal in an HP-IB network. 


HP 2628A |The Alternate Peripheral Interface portion of port 2 can be used to connect 
external devices to the terminal in an HP-IB network. 


SUPPORTED PLOTTERS 


Following is a list of plotters supported by the HP 2625A (standard and option 026) and 2628A 
(standard and option 046) terminals, when connected to the port 1 datacomm port in an 
eavesdrop configuration. (Refer to “External Device Installation”, later in this section, for 
eavesdrop connection information.) 


HP 7220C/T 

HP 7221C/T 

HP 7470A, options 001 
HP 7475A, options 001 
HP 7580B 

HP 7585B 


The following plotters are supported by the HP 2625A and HP 2628A terminals, when 
connected to the Alternate Peripheral Interface port (HP 2625A, option 026; HP 2628A, option 
046): 


HP 7470A, option 002 
HP 7475A, option 002 
HP 7580B 

HP 7585B 

HP 9872C/T 
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SUPPORTED EXTERNAL PRINTERS 


The following external printers are supported by the HP 2625A and 2628A terminals, when 
connected to the Alternate Peripheral Interface control port: 


Alphanumeric Printers Graphics Printers 
HP 2602A, option 046 HP 2631G 
HP 2631B, option 046 HP 2671G 
HP 2671A, HP 2673A 


HP 82905B, option 002, 003, 004 HP 2932A, option 046 
HP 2934A, option 046 
HP 82906A 


The following external printers are supported by 2628A terminals, when connected to port 2. 


Alphanumeric Printers Graphics Printers 
HP 2601A HP 2671G, option 040 
HP 2602A HP 2673A, option 040 
HP 2631B HP 2932A 
HP 2671A, option 040 HP 2934A 


HP 82905B, options 
240, 340, and 440 


EXTERNAL DEVICE INSTALLATION 


Installing the terminal and external devices in a network consists of connecting them with the 
appropriate cables. Table 6-2 lists the useable cables. 
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Table 6-2. External Device Cables 


CABLE NO.| HP PART NO. DESCRIPTION 


13242M 13242-60002 | EUROPEAN MODEM CABLE 


) 
Male RS-232C 25-pin connector for interfacing the terminal 
to a plotter in an eavesdrop configuration. 


Length: 5 meters (16.7 feet) 


13242N 


13242-60001 |U.S. MODEM CABLE 


Male RS-232C 25-pin connector for interfacing the terminal 
to a plotter in an eavesdrop configuration. 


Length: 5 meters (16.7 feet) 


13242Y 13242-60005 


EMP PROTECT (MALE) 


Male RS-232C 25-pin connector for interfacing the terminal 
to a plotter in an eavesdrop configuration. Provides protection 
from lightning-induced transients. 


Length: 5 meters (16.7 feet) 


13242G 13242-60010 


RS-232C PRINTER CABLE (MALE) 


Male RS-232C 25-pin connector for interfacing the terminal 
to RS-232C compatible printers such as the HP 2631 and 2635. 


Length: 4.5 meters (15 feet) 


13242H 13242-60011 


RS232 PRINTER CABLE (FEMALE) 


Female RS-232C 25-pin connector for interfacing the termi- 
nal to RS-232C compatible printers such as the HP 2631 and 
2635. 


Length: 15 feet (4.5 meters) 


45529A 8120-3445 ALTERNATE PERIPHERAL INTERFACE CABLE 


ALTERNATE PERIPHERAL INTERFACE connectors on 
both ends. Used for connecting external devices to the termi- 
nal in an Alternate Peripheral Interface network. 
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Connection of external devices to the terminal is illustrated in figures 6-1 through 6-4. 


Cable A Cable B 


Terminal 


HP 2625A Std NOTE: 

HP 2625A Opt. 026 1. Cable A can be a 13242N, 13242M or 13242Y. 
HP 2628A Std 

HP 2628A Opt. 046 


Figure 6-1. Plotter Connected in Eavesdrop Configuration 


To Modem 
or Computer 


<< ————_- HP. 45529A 


Printer 


Patter 


Figure 6-2. HP 2625A Alternate Peripheral Interface Configuration 
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HP 2628A, 
Opt. 046 
& Opt. 523 


Pont Rone 


To Modem 
or Computer 13242G 


Printer 


—<———— HP 45529A 


Printer 


Plotter 


Figure 6-3. HP 2628A Alternate Peripheral Interface Configuration 


HP 2628A _ 
Standard 


Port 1 Port 2 


To Modem 
or Computer 13242G 


Printer 


Figure 6-4. Printer Connection to a Standard HP 2628A 
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PLOTTER CONTROL 


Refer to Appendix D for information on control of plotters. 


EXTERNAL PRINTER OPERATIONS 


With an external printer connected, you may do any of the following operations: 


e Perform a line feed (advance the paper one line). 

e Perform a form feed (advance the paper to the top of the next page). 
e Print one line. 

e Print all data displayed on the screen. 

e Print all data in the active workspace. 


e Select one of three operating modes: Record mode, Log Top mode, or Log Bottom mode. 


All of the above printer operations can be initiated either locally, by operator keystrokes, or 
remotely, by escape sequences sent from a program operating on a host computer. In both cases, 
the external printer must be selected as the destination device for device control commands. 


SELECTING THE EXTERNAL PRINTER AS THE “DESTINATION” 
DEVICE 


To control the printer, you must select it as the destination device for device control com- 
mands. This can be done using either the function keys or an escape sequence. To do so using 
the function keys, press the following keys, in sequence: 


GN, device control, ‘*to’’ devices, and TO EXT DEV. 


An asterisk in the TO EXT DEV function key label indicates the external printer is selected. 
Alternate presses of the key display and delete the asterisk. 


Programmatically, the “to” devices are selected by including one or more “d” parameters in 
the device control escape sequence. The escape sequence to transfer data from the display to 
printer is of the form: 


Ec&p <add <b>d <Y> 


Where “Y” lines of data are transferred from the display to devices “a” and “b”. The values for 
“a” and “b” may be 4 for the printer as specified in the Printer Code 4 entry on the 
Terminal Configuration menu, or 6 for the integral printer. Use of the “d” parameter alters 
the selection of the “to devices” accordingly. If no “d” parameter is specified, then the 


currently assigned “to” device(s) is used. 


The “Y” value can be either B (copy line), F (copy page), or M (copy all). 
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PAPER MOVEMENT 


Two paper movement operations are allowed: line feed (advance line) and form feed (advance 
page). 


To perform one of these operations using the function keys, press the @§ and 
device control keys, in sequence. Then press either the ADVANCE LINE or ADVANCE PAGE 
key, as desired. Pressing the ADVANCE LINE key sends an ASCII <CR> <LF> control code 
sequence to the printer. Pressing the ADVANCE PAGE key sends an ASCII <FF > control code to 
the printer. 


Programmatically, you can produce a printer line feed by sending the following escape se- 
quence: 


Ecép1c4u1P 


The number preceding the “P”, in the escape sequence, specifies how many line feeds you 
want. For example, to generate four successive line feeds, preceed the “P” with the number 
“4”, Refer to Appendix A for a complete explanation of this escape sequence. 


To produce a form feed from a program, send the terminal the following escape sequence: 


Ec&p0c4U 


(The values 2 through 10, preceding the “c” in the escape sequence, will also produce a form 
feed.) 


RECORD MODE 


In Record mode, data is copied from the display (in Local mode) or from the computer (in 
Remote mode) to the selected “to” devices. In Remote mode, the data stream from the com- 
puter is also stored in terminal memory and displayed as it is stored, provided the screen is 
selected as a ‘to device’. 


To initiate Record mode using the function keys, press the following keys, in sequence: 

GE), device control, device modes, RECORD MODE 
An asterisk is present in the RECORD MODE key label when Record mode is active. Alternate 
presses of the key display and delete the asterisk. While in Record mode, the keyboard is 
disabled, except for the gp, GE), and RECORD MODE keys. The xg key is disabled after one 
press. 


To initiate Record mode programmatically, send the terminal the following escape sequence: 


Ec&p<char>p20c 
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The optional parameter “<char>p” is the decimal equivalent of an ASCII character which can 
be used to turn off Record mode. It should be the first character in a record; the default 
character is “0”. If “<char>p” is omitted or if “Op” is specified, no character will turn off 
Record mode. Termination can only occur by pressing RECORD MODE or initiating a soft or hard 
reset. The reset can be initiated either from the keyboard or from the program. 


The termination character selected in the escape code is valid only for the current activation 
of Record mode. When Record mode is ended, the termination character returns to the default 
character (“0”). 


If the escape sequence is received from the computer, the terminal returns an “S” or “F” 
character to the program to indicate “successful” or “failed”, status execution of the escape 
sequence. This status check is discussed later in this section. 


When the status character is sent depends on whether or not the DC1/DC2 handshake is 
enabled. (Refer to Sections 3 and 9 for information on handshake types.) If the DC1/DC2 
handshake is disabled, the character (always an “S”) is sent immediately after the terminal 
receives the escape sequence; otherwise, it (an “S” or “F”) is sent after Record mode is turned 
off and a DC1 is received from the computer. 


A 256-character buffer is used to hold each record prior to sending it to the “to” device(s). If 
the record exceeds 256 characters, the terminals handshake holds off any further transmis- 
sion from the computer until the buffer contents are sent to the “to” device(s). Records shorter 
than 256 characters are indicated by an LF (line feed) character. In this case also, the termi- 
nals handshake holds off further transmission from the computer until the buffer is cleared. 


If Record mode is turned off with a partially-filled buffer, the contents are sent to the “to” 
device(s). 


If the first character in the buffer is the termination character, Record mode is terminated 
and the termination character is not sent to the “to” device(s). 


DATA LOGGING MODES 


The terminal includes a mechanism called “data logging” whereby data can be automatically 
routed to the integral printer and/or an external printer. There are two types of data logging: 
top and bottom. 


Log Top Mode 


When the display is filled and another line of data is entered through the keyboard or 
received over a datacomm line, the top line in the display is purged to make room for the new 
line. With top logging, each line that is purged from the top of the display is printed. Thus, 
while the line is “lost” from display memory, it is maintained in hard copy form. Figure 6-5 
illustrates top logging. 
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es First Line In 
Workspace Computer 
re 
Last Line In 
Workspace 


Figure 6-5. Top Logging 


Log Bottom Mode 


With bottom logging, each time the cursor moves from one line to another as the result of an 
explicit line feed or an end-of-line. wraparound, the line from which the cursor moved is 
printed. This feature allows you to maintain a hard copy “trail” of all lines added to the 
display in the order in which they were entered and/or received. Figure 6-6 illustrates bottom 
logging. 


Bottom Logging 


Computer 


Printer 


Last Line 
Entered 


Figure 6-6. Bottom Logging 
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When performing data logging in Remote mode, the terminal and host computer must be 
using the ENQ-ACK or XON-XOFF handshakes or they must be using a baud rate that is 
equal to or less than the rate at which the slowest selected printer can function. (You will 
probably have to drop to 600 baud, if handshaking isn’t used.) 


From the keyboard, you enable and disable data logging using the LOG TOP andLOG BOTTOM 
keys. These keys alternately enable and disable top logging and bottom logging, respectively. 
When either is enabled, an asterisk appears in the associated key display. 


From a program executing in a host computer, you enable and disable data logging using the 
following escape sequences: 


ENABLE BOTTOM LOGGING: Ec&p11C 
ENABLE TOP LOGGING: Ec&ap12c 


DISABLE LOGGING: Ec&p13C 


Both forms of data logging may not be enabled simultaneously. Once either form of data 
logging is enabled, it remains enabled until explicitly disabled, until the other form of data 
logging is enabled, until a hard reset is performed, or until the power is turned off. 


Note that the keyboard is temporarily locked while a line of data is being “logged”. This may 
make it difficult to perform any keyboard operations if a large quantity of data is coming into 
the display over the datacomm line rapidly enough to result in continuous logging. 


TERMINAL TO PRINTER DATA TRANSFERS 


You can copy from the display a selected line, a part (or all) of the displayed page, or a part (or 
all) of the active workspace. The cursor is used as the selector to determine the line at which 
the copy operation starts. To do so, you must select the printer as the destination (“to”) device. 
When the print operation is initiated from the keyboard, the display is automatically defined 
as the “from” device. 


The operation sequence is to select the printer as a “to” device, place the cursor in the line at 
which you want printing to start, then display the “device control” set of function keys and 
select COPY LINE, COPY PAGE, or COPY ALL. 


Copy Line 


When the printer is selected as a destination device, you can copy the line containing the 
cursor from the display to the printer. The entire line is copied. Block terminators are ig- 
nored. After the line is printed, the cursor moves to the leftmost column in the next lower line 
(column 0, not the left margin). If the cursor is on an empty line, COPY LINE should not cause 
anything to be printed. 
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From the keyboard, you copy one line of data using the COPY LINE key in the “device control” 
set of function keys. 


From a program executing in a host computer, you copy one line of data using the following 
escape sequence: 


Ec&pB 


Copy Page 


When the printer is selected as a destination device, you can copy all lines, starting with the 
line containing the cursor through the last line visible on the screen, to the printer. Block 
terminators are ignored. After each line is printed the cursor moves to the leftmost column in 
the next lower line (column 0, not the left margin). If the cursor is at a line that is beyond the 
last displayable line, the printer does nothing. 


From the keyboard, you copy a “page” of data using the COPY PAGE key in the “device control” 
set of function keys. 


From a program operating in a host computer, you copy a page of data using the following 
escape sequence: 


Ecé&pF 


Copy All 


When the printer is selected as a destination device, you can copy all lines, starting with the 
line containing the cursor through the last line of display memory, to the printer. Block 
terminators are ignored. After each line is printed the cursor moves to the leftmost column in 
the next lowerline (column 0, not the left margin). If the cursor is located beyond the last 
displayable line, the printer does nothing. 


From the keyboard, you copy “all” using the COPY ALL key in the “device control” set of 
function keys. 


From a program executing in a host computer, you copy “all” using the following escape 
sequence: 


Ec&pM 


6-12 


Peripheral Devices 


Copy The Entire Active Workspace 


When the printer is selected as a destination device, you can copy the entire content of the 
active workspace to the printer by “homing up” the cursor and selecting the COPY ALL key. 
Block terminators are ignored. 


From a program executing in a host computer, you copy.the entire workspace using the 
following escape sequence: 


Ec0 


The entire workspace, not just that portion which appears on the screen, is copied from the 
display to the printer. Block terminators are ignored. 


COMPUTER TO PRINTER DATA TRANSFERS 


With the printer selected as a destination device, you can copy up to 256 characters of a data 
string from the computer to the printer. The data can be sent in either binary or ASCII form, 
depending on the escape sequence used. 


Binary Data Transfer 


If data is to be transmitted to a printer (or other external device) in binary form, the device 
must be of a type which accepts binary data. Also, the ENQ/ACK form of handshaking must be 
used. This means that the computer program which initiates the data transfer must transmit 
an ENQ (“S” in ASCII decimal code) immediately before transmitting the data. 


The following escape sequence is used to initiate transfer of a string of binary data: 


Ec &p <x>W 


ee 99 


This sequence transfers the first “x” bytes of the data string, in binary form, to the printer. The 


ee 99 


maximum value for “x” is 256. 


The sequence of events for transmitting five bytes of binary data (“12345”) to an external 
device from a program, using the ENQ/ACK handshake, is shown below: 


COMPUTER PROGRAM TERMINAL 
Ec&pSW ween > 
ENQ wenn = 
opus cide ACK 
29457 deextee = 


As an alternative to the ENQ/ACK handshake, the program can pause for 3 seconds after 
sending the initiating escape code. 
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ASCII Data Transfer 


To copy an ASCII data string from the computer to the printer, use the following escape 
sequence: 


Ec &p W <data string> 


The entire data string is copied. The string is terminated either by an ASCII line feed character 
or by the 256th character. 


DETERMINING IF YOUR ESCAPE SEQUENCE COMMAND HAS 
BEEN SUCCESSFULLY PERFORMED 


After issuing a copy line, copy page, copy all, advance line, or advance page Ec &p sequence, the 
remote program can determine whether or not the operation was successfully performed by 
executing an INPUT (BASIC language) or similar instruction that requests one ASCII charac- 
ter from the terminal. 


The terminal responds by sending an “S”, “F”, or “U”. An “S” indicates successful completion, an 
“F” indicates that the operation failed, and a “U” indicates that the terminal operator inter- 
rupted the data transfer by pressing @@g. A “U” can be returned only for a copy page or copy all 
operation. 


If the printer is offline when an attempt is made to transfer data to it, the terminal will still 
return an “S”. 


These completion codes cannot be suppressed by configuration parameters or any other means. 
They are always transmitted and your programs should include input commands for accepting 
them. 


The keyboard is disabled (“locked”) until the status is sent. 

In either Character or Block Line-mode, the terminal sends a <CR> (ora <CR> <LF> ifAuto 
Linefeed mode is enabled) following the completion code. In Block Page mode, it sends a block 
terminator character. 

Ifa datacomm error occurs during transmission of the data record, the device control comple- 


tion code is unpredictable. Datacomm errors are reported by way of the terminal status bytes 
described in Section 8. 
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INTRODUCTION 


Data communications (datacomm) refers to the transfer of data between the terminal and a 
host computer. 


The datacomm system can be of either the point-to-point or multipoint type. Considerations 
involved in selecting the type are discussed early in this section. In addition, for each type of 
system, this section discusses the following items: 

e Considerations involved in selecting either a modem or hardwired connection. 

e Installation. 


e Configuration. 


e Considerations involved in selecting either an asynchronous or synchronous system 
(multipoint systems only). 


e Considerations involved in selecting either a daisy chain or DSN data link type connection 
(multipoint systems only). 


e Information required for writing programs which interface with the datacomm system. 

Following is a list of datacomm terms with their definitions, as used in this discussion. 

Data Link The means by which a terminal is connected to a host computer. This always 
includes some type of communications line (a coaxial cable, the public tele- 
phone network, or a leased telephone line), and it may also include a pair of 


modems (one at each end of the line). 


Point-to-Point A data communications configuration in which a single terminal is con- 
nected to a host computer over a data link. 


Multipoint A data communications configuration in which two or more terminals are 
“chained” together so as to share a data link to a host computer. 


Asynchronous A mode of transmission in which each data character is framed by a “start 


bit” and one or more “stop bits”. The interval between successive data charac- 
ters is random. 
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Synchronous A mode of transmission in which data is sent in a continuous stream with no 
intervals between successive characters. When there is no data being sent 
the communications line is in the “idle” or “ones” state. At the start of, and 
during, each transmission the terminal and the computer maintain 
synchronization with one another through the use of SYN (ASCII decimal 
code 22) control characters. 


Half Duplex A data link in which data can be transmitted in only one direction at a time. 
Each time the direction of the data flow is reversed, the modems on each end 
of the line must switch from “transmit” state to “receive” state (or vice versa). 
This state transition is called a “line turnaround”. 


Full Duplex A data link in which data can be transmitted in both directions simulta- 
neously. 


Character Mode When the terminal is operating in Character mode, it sends data characters 
to the computer one at a time as they are typed into the keyboard. 


Block Mode When the terminal is operating in Block mode, data characters typed into the 
keyboard are merely stored in display memory. When a block transfer is 
subsequently triggered (by the host computer or by pressing the key or 
another appropriately defined key), a group of data characters is sent from 
the terminal to the computer as a block. 


POINT-TO-POINT OR MULTIPOINT 


The first decision you must make is whether to establish a point-to-point or multipoint 
configuration. 


The term “multipoint” as used in this manual refers to a Hewlett-Packard multipoint terminal 
configuration in which up to 32 terminals may share a single data link. This type of configura- 
tion provides more extensive transmission error checking than is performed in point-to-point 
and it provides an opportunity for noticeable cost savings through the use of shared resources 
(modems, data lines, computer interface channels). Terminals within an HP multipoint config- 
uration are physically organized into groups. Within each group the terminals are daisy- 
chained to one another, with distances up to 2000 feet between terminals. Each daisy-chained 
group shares a single modem or hardwired link to the host computer. 


HP multipoint configurations operate only in Block mode and they may only be used in 
conjunction with a host computer that supports this capability both from a hardware and 
systems software standpoint. 


A point-to-point configuration, on the other hand, is the standard form of data communications 
within the industry (it is sometimes referred to as a “Teletype-compatible” data link). Point-to- 
point is supported by most computers. At any given time it accomodates only one terminal per 
data link; it may, however, operate in either Character mode or Block mode. 
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Since point-to-point is always available, the choice then reduces to the following questions: 


1. 


2. 


Can my computer system accomodate an HP multipoint configuration? 


Is my intended equipment configuration and use of the computer system conducive to a 
multipoint environment? How many terminals do I want to connect to the computer? Where 
will they be located both in relation to one another and to the computer system? What will 
the terminals be used for?) 


. DoI save any money by using multipoint instead of point-to-point? In addition to consider- 


ing your initial needs you should also attempt to anticipate a growth pattern and what it 
will mean in add-on costs for both types of configurations. 


What impact will multipoint have on the performance of the computer system? (What kind 
of response times do I want and what kind can I expect? How will other applications be 
affected?) Again, try to anticipate a growth pattern and its eventual effect. 


Do I need the extensive error detection and retransmission capabilities offered by an HP 
multipoint configuration? 


To answer these questions you will have to talk with the representatives for both the manufac- 
turer of your computer system and, in the case of remote installations, the common carrier 
(telephone company). 


In general, then, you should use 


Multipoint: If you are connecting terminals to a host computer that supports the 


HP multipoint capability and the various factors indicate a notice- 
able cost savings while maintaining acceptable main memory and 
CPU utilization, response times, and throughput. 


Point-to-Point: If you are connecting terminals to a host computer that does NOT 


support the HP multipoint capability or if the various factors indi- 
cate no cost savings or unacceptable system performance. 
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POINT-TO-POINT CONSIDERATIONS 


The terminal point-to-point datacomm capabilities are listed in table 7-1. 


Table 7-1. Terminal Point-to Point Datacomm Capabilities 


TERMINAL DATACOMM FEATURES 


HP 2625A Port 1 can be used for either an RS-232-C or RS-422 datacomm connection. 
Standard Port 2 is an IBM Bisync port. 
Terminal 


HP 2628A 
Standard 
Terminal 


Port 1 can be used for either an RS-232-C or RS-422 datacomm connection. 
Port 2 is a printer connection port, useable as either RS-232-C or RS-422 
type. 


HP 2625A 
and 

HP 2628A 
Option 
021 


Port 1, on both the HP 2625A and 2628A terminals, connects to a DSN data 
link through a cable which is included in this option. 


HP 2625A 
and 

HP 2628A 
Option 
022 


Contains an integral datacomm pod adapter for connecting to either a 
13265A modem or a 13266A Current Loop Converter. 


HP 2625A 
Option 
026 


Port 1, on this terminal, consists of two ports: one is a standard RS-232-C/RS- 
422 port; the second is an Alternate Peripheral Interface port, for connecting 
peripheral devices, such as printers and plotters. This option is included only 
on graphics terminals. (See figure 7-1.) 


HP 2628A 
Option 
046 


Port 2, on this terminal, consists of two ports: one is a standard RS-232-C/RS- 
422 port; the second is an Alternate Peripheral Interface port, for connecting 
peripheral devices, such as printers and plotters. This option is included only 
on graphics terminals. (See figure 7-1.) 


—— are 
60 A BEFORE SERVICING . 
FOCUS BRIGHT. 


ne 


Alternate Peripheral RS-232-C/RS-422 
Interface Connector Connector 


Figure 7-1. Dual Connector (Options 026 and 046) 
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Having selected point-to-point you must now make the series of decisions illustrated in figure 
7-2. As indicated in the figure, point-to-point configurations always operate in asynchronous 
mode. 


Point-to-Point 
(Asynchronous) 


Hardwired Modem 
(Full Duplex) (Full Duplex) 


Figure 7-2. Point-to-Point Decision Tree 


For each desired point-to-point data link you must decide whether you want a hardwired or 
modem connection. 


A hardwired connection, where feasible, is the cheaper alternative because it eliminates the 
use of modems and common carrier (telephone company) lines. 


A major consideration in selecting which type of connection to use is the anticipated distance 
between the terminal and the computer. If the terminal will be located in the vicinity of the 
computer system you may use a hardwired connection. RS-232-C specifications limit cable 
lengths to a maximum of 50 feet (15 meters); RS-422 specifies cable lengths from 200 to 4,000 
feet (60 to 1,220 meters). 


Another consideration is the desired availability of the particular computer port. If you wish to 
have it available (at different times) to terminals in diverse and/or varying locations, then you 
should choose a modem connection with dial-up capability. 


Hardwired Connections 


If you have chosen a point-to-point hardwired connection, all that remains is to select the cable. 
The available cables are covered later. 
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Modem Connections 


If you have chosen a point-to-point modem connection you must now decide what type of 
modem to get. As noted in figure 7-2, point-to-point as supported by the terminal always 
employs asynchronous transmission. You will therefore be limiting your choice of modem to the 
asynchronous variety. (Terminal option 022 incorporates a datacomm pod adapter in the 
terminal which enables direct connection to an HP 13265A modem.) The modem selection is 
listed in table 7-2. 


Table 7-2. Modems 


DATA RATE DUPLEX DIALED/ 
(BITS/SEC) FULL/HALF LEASED 


Bell 103A 300 


Bell 202T 1200 (see 
Bell 202D note 2) 
Vadic VA3400 (see 1200 
notes 1, 3) 


NOTES: 1. Can be configured for either asynchronous or synchronous operation. 
2. C2 line conditioning allows operation at 1800 bits per second. 


3. Must include the internal clock option. 


POINT-TO-POINT INSTALLATION 


The terminal has two data communications ports; port 1 and port 2. Both are located on the rear 
panel (figure 7-3). 


5 Fa ‘ SERIAL NO. 


MADEINUSA, L _ 


TP oy «~C) ci 


Port #1 Port #2 Keyboard Connector 


Figure 7-3. Terminal, Rear View (Typical) 
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Point-To-Point Cabling 


Terminal options useable for point-to point connection are the HP 2625A, standard and option 
026, and the HP 2628A, standard and option 046. For the standard terminals, the connection is 
made to port 1. Both options contain one port which consists of two connectors; one is a 
datacomm connector and the other is an Alternate Peripheral Interface connector. The connec- 
tion is made, of course, to the datacomm connector. Figure 7-4 illustrates a point-to-point 
hardwired configuration. 


Terminal — cone 


13242N 


13242M Modem 


European, 
Modem 


13242X (RS-232-C) 


13242P (RS-422) 


13242Y (E.M.P. Protected) 
NOTE: 


Terminal | Port 1. {> is a male connector. 


2625A, Std 2. > is a female connector. 


2625A, Opt. 026 
2628A, Std 
2628A, Opt. 046 


Figure 7-4. Point-to-Point Hardwired Configuration 
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Terminals with option 022, the integral datacomm pod adapter, can also be connected in a 
point-to-point configuration through an HP 13265A modem. Figure 7-5 illustrates the cable 


connection, which is also applicable to a current loop connection to the HP 13266A Current 
Loop Converter. 


HP 2625A, Opt. 022 
or 


Terminal 
44 | HP 2628A, Opt. 022 


Port 


NOTE: 
1.4> is a male connector. 
2. > is a female connector. 


Figure 7-5. Terminal Connection to an HP 13265A Modem Pod or an HP 13266A Current Loop 


Converter 


Data Communications 


Table 7-3 provides a brief description of the cables useable for point-to-point configuration. 


Table 7-3. Point-to-Point Cables 


CABLE NO.| HP PART NO. DESCRIPTION 


13242M 13242-60002 |EUROPEAN MODEM CABLE 


Male RS-232C 25-pin connector for interfacing the terminal 
to the European telephone system via Bell 103 or 202C type 
European modems. 


Length: 5 meters (16.7 feet) 


13242N 13242-60001 |U.S. MODEM CABLE 


Male RS-232C 25-pin connector for interfacing the terminal 
to an HP 1000, 2000, or 3000 Multiplexer; to a Bell 103A, 
202C/D/S/T, 212A, or VADIC 3400 modem; or to an acoustic 
coupler (signal compatible only). 


Length: 5 meters (16.7 feet) 


13242P 13242-60013 |Male RS-422 25-pin connector for interfacing the terminal to 
an HP 1000, HP 2000, or HP 3000 Multiplexer, in a hardwired 
connection. 


Length: 5 meters (16 feet) 


138242X 13242-60019 |Male RS-232-C 25-pin connector for interfacing the terminal 
to an HP 1000, HP 2000, or HP 3000 Multiplexer, in a 
hardwired connection. 


Length: 5 meters (16 feet) 


13242Y 13242-60005 |EMP PROTECT (MALE) 


Male RS-232C 25-pin connector for interfacing the terminal 
to an HP 1000, 2000, or 3000 Multiplexer. Provides protection 
from lightning-induced transients. For use in hardwired con- 
figurations only. 


Length: 5 meters (16.7 feet) 
13232U 5061-2403 Modem bypass cable with a female RS-232C 25-pin connector 


on both ends. It crosses the signals so that two terminals can 
communicate with one another. 


Length: 1.5 meters (5 feet) 
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POINT-TO-POINT CONFIGURATION 


Refer to Section 3 for point-to-point configuration instructions. 


POINT-TO-POINT PROGRAMMING INFORMATION 


This topic discusses programming information of interest to someone who is writing a data 
communications driver or controller program to communicate with this terminal in an asyn- 
chronous point-to-point environment. An asynchronous point-to-point data communications 
environment is characterized by a flow of characters that have been produced over random 
time intervals. To achieve hardware synchronization, each character is delimited by a “start 
bit” and one or more “stop bits”. 


Character Mode 


When the terminal is configured for Character mode operation (BLOCK MODE disabled), the 
terminal sends characters to the host computer as they are entered through the keyboard. This 
mode of operation can be used for interactive or conversational exchanges between the 
terminal operator and an application program. 


Multicharacter Transfers 


When the terminal is configured for Block mode operation (Block mode enabled), data entered 
through the keyboard is queued by the terminal and sent as a block after the @ key is pressed. 
If handshaking is disabled, the data block is sent when the §§ key is pressed. When the 
DC1/DC2/DC1 handshake is enabled, pressing the {Mf key causes the terminal to send a DC2 to 
the host computer after a DC1 is received and then send the data block when the computer 
responds with another DC1. The operation of the §§ key is described in detail in Section 9. 


There are certain other functions which always result in a multicharacter (block) data trans- 
fer. 


e Terminal-to-computer data transfers initiated by an “Ec&p” or “Ec d” sequence. 
e User key-to-computer data transfer (“T” type). 

e Responses to status requests from the host computer. 

e Responses to cursor sensing requests from the host computer. 


The driver program at the host computer must support whatever handshaking process is 
configured at the terminal (no handshake, DC1 trigger handshake, or DC1/DC2/DC1 hand- 
shake). In the latter case, the DC2 must be recognized as a request to send data and the DC1 
must be sent to trigger the transfer after system buffers have been allocated to receive the data 
block. Additional software support may be needed depending upon your need for terminal or 
device control. The InhHndShk(G) and InhDC2CH) fields of the terminal configuration menu 
specify which form of handshaking the terminal will use. The Terminal Configuration menu is 
described in Section 3. 
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For point-to-point operation, the driver program must also support the type of datacomm 
handshaking selected on the datacomm configuration menu (ENQ/ACK and XON/XOFF). 
Refer to “Pacing Mechanisms”, later in this section, for information on both handshaking 


types. 
The operation of multicharacter transfers is described in Section 9. 


Note: The computer should not be allowed to echo back information that has been transmitted 
as a block from the terminal. 


Start And Stop Bits 


These hardware-generated bits are used for synchronizing the transmit and receive devices in 
an asynchronous environment. A start bit is a “zero” line state that lasts for 1.0 bit time; it is 
affixed to the beginning of a serial character bit stream (which may also include a parity bit). A 
stop bit is a mark or a “one” line state that lasts for 1.0, or 2.0 bit times; it is appended to the end 
of each serial character bit stream. After the stop bit, the line remains in the mark state until 
the next character, signified by a start bit, is transmitted. 


Parity Checking 


In an asynchronous point-to-point environment, this terminal provides a vertical redundancy 
check (VRC), which is a character-based error checking mechanism for non-binary data. With 
VRC, an additional bit is affixed to each character to provide an expected high-order bit state 
for each character. This type of parity generation and checking is a means of determining the 
validity of data transfer on a character-by-character basis. 


When “NONE” parity is selected, eight data bits are exchanged. Otherwise, seven data bits 
and the selected parity bit are exchanged for a total of eight bits. 


This terminal offers the following five types of parity: 
1. 0’S. The high-order bit is always a zero. 
2. 1’S. The high-order bit is always a one. 


3. ODD. The high-order bit is set to a zero or a one, whichever produces an odd number of one 
bits in the overall character representation (the seven data bits plus the eighth parity bit). 


4, EVEN. The high-order bit is set to a zero or a one, whichever produces an even number of one 
bits in the overall character representation (the seven data bits plus the eighth parity bit). 


5. NONE. No parity bit is sent, all eight bits are significant data bits. 
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Receive Buffer 


The terminal’s receive buffer is a first in/first out (FIFO) storage area for accepting data from 
the remote device. When you are using any type of receive pacing, the buffer is partitioned into 
a working buffer and a 63 byte overrun area. In particular, the buffer size is 255 bytes, thus if 
receive pacing is being used, the working buffer is 192 bytes long and the overrun area is 63 
bytes long. If the received data overflows the working buffer and intrudes on the overrun area, 
the terminal will exercise whatever receive pacing mechanism is currently enabled (send an 
XOFF, for example, if XON/XOFF receive pacing is enabled) at that time to temporarily halt 
the flow of data from the remote device. When enough data has been processed so that the 
receive buffer is only one quarter full (64 bytes), the terminal then signals the remote device to 
resume transmission (by sending an XON, for example, if XON/XOFF receive pacing is 
enabled). 


Receive Errors 


When receiving data from the remote device, the terminal can detect the following three types 
of error conditions (in addition to parity errors): 


1. Character overruns - a character is received before the preceding character was processed 
by the terminal’s datacomm firmware. 


2. Framing errors - no stop bit was detected at the end of a character. 


3. Buffer overflows - the entire allocated buffer space is filled (both the working buffer and the 
overrun area). The last character in the buffer will be overwritten by a “DEL” character. 
Note that if the remote device is using the selected form of pacing, this condition should 
never occur. 


Receiver errors, when detected, cause a <DEL> character to be displayed on the screen at the 
point of the error. The host may determine if a datacomm error has occurred by inspecting byte 
5 of the primary terminal status bytes (refer to Section 8, Status, for information on terminal 
status). The host computer will not be able to determine which type of error occurred. 


Local/Remote Modes 


The data communications portion of the terminal operates independently of Remote and Local 
modes. If the terminal is switched from Remote to Local while data is being received from the 
remote device, the datacomm portion of the terminal continues receiving data, and storing it in 
the buffer. In such a case, any data received in Local mode which overflows the buffer is 
discarded by the terminal’s firmware. Then, when the terminal reenters Remote mode, the data 
stored in the buffer in Local mode will be processed and sent to the screen. (To prevent buffer 
overflow errors when you switch from Remote to Local mode to stop data from being trans- 
ferred to the screen, XON/XOFF receive pacing should be used.) 
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Full-Duplex Operation 


In a full-duplex environment, this terminal is capable of transmitting and receiving data 
simultaneously. The ability to transmit may be inhibited temporarily, but it is never exclusive 
of the ability to receive. Two physical sets of data lines are required. Control lines are needed 
only when hardware handshaking or a modem is used. 


When the terminal is connected to the host computer via a modem, the following primary 
control lines are required: 


Request to Send (RS/CA) 
Clear to Send (CS/CB) 

Data Terminal Ready (TR/CD) 
Data Mode (DM/CC) 


Receiver Ready (RR/CF) 


Pacing Mechanisms 


In a full duplex environment, this terminal can participate in any of the following forms of 
transmit pacing: 


1. Hardware handshake. The host computer can temporarily restrain the terminal from 
transmitting by: 


a. Lowering the Clear to Send (CS/CB) line; or 

b. Turning off Secondary Receiver Ready (SRR/SCF). Normally a low state is interpreted as 
“off”, but you can use the SRRI nvert field in the datacomm configuration menu to invert 
the sense of the SRR/SCF line so that a high state is interpreted as “off”; or 

c. Lowering the Data Mode (DM/CC) line; or 

d. All of the above simultaneously. 

This type of transmit pacing can only be used in a hardwired configuration. 

2. XON-XOFF handshake. The host computer uses the ASCII control codes XON (<DC1>) and 


XOFF(<DC2>) to start and stop the terminal from transmitting. Note that a single XON 
code cancels any number of preceding XOFF codes. 


7-13 


Data Communications 


In a full duplex environment, this terminal can also participate in the following forms of 
receive pacing: 


1. Terminal Ready Pacing. The terminal can temporarily restrain the host computer from 
transmitting by lowering the Data Terminal Ready (TR/CD) line. It does this when its 
receive “working” buffer is full. When enough data has been processed so that the receive 
“working” buffer is only one quarter full, the terminal restarts transmission from the host 
by raising the TR/CD line. 


This type of receive pacing can only be used in a hardwired configuration. 


2. Receiver Ready Pacing. When the Receiver Ready line is lowered, the terminal does not 
interpret received characters as data; it discards them. 


3. XON-XOFF pacing. The terminal uses the ASCII control codes XON (<DC1>) and XOFF 
(<DC2>) to start and stop the host computer from transmitting. Note that a single XON 
code cancels any number of XOFF codes. 


4, ENQ-ACK handshake. This is a Hewlett-Packard handshaking mechanism. With this form 
of handshaking, the host computer transmits a block of data and then sends an ASCII 
<ENQ> control code. The terminal responds to the <ENQ> by sending back an ASCII 
<ACK> control code when it has processed all of the data preceding the the <ENQ>. The 
general interpretation of these two control codes is as follows: 


ENQ: **‘Have you processed the data up to this point?’ 
ACK:**Yes, I have. ’’ 


If the host computer is an HP 1000 or HP 3000, it does not send any data following the 
<ENQ> until it has received the <ACK>, or until a timeout period (several seconds) has 
elapsed. 


The above pacing mechanisms are responded to by the terminal in the following order of 
precedence: 


1. Hardware handshaking pacing (highest priority) 
2. XON/XOFF receive pacing 

3. XON/XOFF transmit pacing 

4, ENQ/ACK pacing (lowest priority) 

NOTE: If both XON/XOFF transmit pacing and XON/XOFF receive pacing are enabled, the 
receive pacing has priority, so that if the host computer sends XOFF, followed by data, 
the terminal can still respond with an XOFF before its buffer overflows. This al- 
gorithm should also be used by the host computer, as the terminal may send XOFF and 


follow it with transmit data. If both parties function in this way, then deadlock is 
prevented, and both parties should prevent buffer overrun at all times. 
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MULTIPOINT CONSIDERATIONS 


Having selected multipoint you must now make the series of decisions illustrated in figure 7-6. 
Before starting, it is necessary for you to know several definitions unique to multipoint 


configurations: 


e Daisy Chain - A group of terminals connected to a single modem is said to be daisy chained 
because they are connected in series. 


e First Multipoint Terminal (or Cable) -The first terminal or cable in a daisy-chained group, 
starting from the modem. 


e Daisy-Chain Terminal (or Cable) - Any terminal or cable in a daisy-chained group, other 
than the first one. 


Multipoint 


Asynchronous Synchronous 


Hardwired Hardwired 


DSN 
Data Link 


Figure 7-6. HP Multipoint Decision Tree 
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Asynchronous/Synchronous Decisions 


For each desired multipoint data link you must first decide whether to employ asynchronous or 
synchronous transmission. The following considerations may be helpful in making this deci- 
sion: 


e Synchronous transmission is generally more efficient than asynchronous and may, there- 
fore, provide better thoughput. 


e Synchronous modems operate at higher speeds than asynchronous modems (1200-9600 baud 
as compared with 300-1200 baud). 


e Asynchronous modems are less expensive than synchronous modems. 


e With an asynchronous data link you can use the HP 30037A Asynchronous Repeater to 
achieve greater computer/terminal, modem/terminal, and terminal/terminal distances. 


e The asynchronous daisy-chain cable provides differential signals which give better “noise” 
immunity, thus reducing the number of retransmissions in electrically “noisy” environ- 
ments. 


Hardwired/Modem Decisions 


Having chosen between asynchronous and synchronous, you must then decide whether to use a 
hardwired or modem connection. 


A hardwired connection, where feasible, is the cheaper alternative because it eliminates the 
-use of modems and common carrier (telephone company) lines. 


If an RS-232-C network is to be used, a major consideration in selecting which type of 
connection to use is the anticipated distance between the first terminal and the computer. If the 
first terminal will be located in the vicinity of the computer system you may use a hardwired 
connection. RS-232-C specifications limit cable lengths to a maximum of 50 feet (15 meters), 
although with an asynchronous hardwired configuration you may use the HP 30037A Asyn- 
chronous Repeater to extend this distance. 


Another consideration is the desired usage (terminal load) of the particular computer port. If 
you wish to connect several groups of terminals in geographically diverse locations to the port, 
then you must choose a modem connection with a leased multidrop line. Figure 7-7 illustrates 
such a configuration. 


7-16 


Data Communications 


San Diego, 
California 
First 
Multipoint 
Line Terminal Daisy-Chain Terminals 
| Ee ) pena fe 
LE fre pop = ei ibaa 
7 ae on ———~ California 
gp \ KP JKRE Ke 
GF Way VASE S| 
ag First A Daisy 
Modem Multipoint Chain 
Cable Cable 
First 
Multipoint 
Line Terminal Daisy-Chain Terminals 
4 | ET | ES FO EEN 
So \ gga Nea MSY Sora” 
é Ly Ly —) 
Leased Line WE, [\L— [| PP [\T— A 
my —— SS 
Modem 


First 
Multipoint 


Line Terminal 


Daisy-Chain Terminals 


a, ee ep) Aithalg 
[DP \N JAR 


Figure 7-7. HP Multipoint Configuration (Leased Line, Multidrop) 
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Hardwired Connections 


If you have chosen a multipoint hardwired connection, you must decide if you want to use a 
Daisy Chain or DSN Data Link connection. The following information may be helpful in 
deciding between them: 


e The Daisy Chain allows the computer system to perform group functions, such as polling the 
group rather than polling each terminal individually. This can result in better response 
time, as the computer system can be made aware that the user has entered data sooner. 


e The DSN Data Link provides a higher degree of noise immunity. In addition it allows you to 
power down a terminal or remove it from the link without disturbing data on the line. This is 
useful if you will be moving terminals around a lot, for example, from one office to another. 


Modem Connections 


If you have chosen a multipoint modem connection you must now decide what type of modem to 
get. 


If you are going to be communicating with an existing modem at a remote computer site, then 
you must choose the same type of modem (full duplex or half duplex) as already exists at the 
remote computer site. 


If you are choosing the modems for both ends of the line, then the following factors may be 
helpful in deciding between half and full duplex: 


e Half duplex modems are less expensive. 


e Full duplex data links are more efficient (because there are no “line turnarounds”) and may 
therefore provide better throughput. 


e Multipoint is a half duplex protocol in that data can travel in only one direction at a time. 
However, there are many line turnarounds due to polling, so it may be advantageous to 
minimize the line turnaround time by choosing a full duplex modem. 


e Note that if you select half duplex modems they do not have to include the reverse channel 
option. The HP multipoint protocol does NOT use the reverse channel, even if it is physically 
present. 


Having defined the desired modem characteristics (full duplex or half duplex), you then select 
the appropriate cables and modems using tables 7-2 and 7-3 as a guide. Note that the 
designation “dialed/leased” in table 7-2 refers to the type of telephone company facilities you 
will be using. If you plan to make the connection to the remote computer by dialing over the 
public telephone network, then the designation “dialed” applies. If your terminal will be 
connected to the remote computer over a set of leased telephone company lines (that is, you will 
always be communicating over the same physical telephone lines), then the designation 
“leased” applies. 


Note that if you wish to establish a multidrop configuration (see figure 7-7), then you must use 
a leased line. 
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MULTIPOINT INSTALLATION 


Only terminals designed for multipoint operations can be used in multipoint networks. The 
multipoint options are 021, 027, 028, 038, 047, and 048). Multipoint terminals are broken down 
into first multipoint, daisy chain asynchronous, daisy chain synchronous, and DSN data link 


terminals. 
Table 7-4 lists the terminal multipoint capabilities according to option number. 
Table 7-4. Terminal Multipoint Datacomm Capabilities 


TERMINAL CAPABILITIES 


HP 2625A Port 1 can be used for either an RS-232-C or an RS-422 datacomm connection. 
Standard Port 2 is an IBM terminal Bisync port. 


HP 2628A =‘ |The standard 2628A terminal cannot be used for multipoint operations. 
Standard 


Terminal 


Option Port 1 is used for connection to a DSN data link. 
021 


Option HP first multipoint terminal, for use as the first terminal following the 
027 modem in an HP multipoint (either asynchronous or synchronous) daisy 
chain. Port 1 is the first multipoint connector. 


Option HP asynchronous daisy chain terminal, for use in an HP multipoint, asyn- 
028 chronous daisy chain, in any position except the first following the modem. 
Port 1 is the daisy chain connector. 


Option HP synchronous daisy chain terminal, for use in an HP multipoint, 
038 synchronous daisy chain, in any position except the first following the 
modem. Port 1 is the daisy chain connector. 


Option IBM first Bisync terminal, for use as the first terminal following the modem 
047 in an IBM multipoint daisy chain. Port 2 is the Bisync connector. 


Option IBM daisy chain Bisync terminal, for use in anIBM multipoint daisy chain in 
048 any position except the first following the modem. Port 2 is the Bisync 
connector. 


Data Communications 


Multipoint Cabling 


NOTE: Before physically connecting a terminal to an operational multipoint daisy-chained 
line, be sure to first configure the terminal for multipoint operation. The default 
datacomm configuration is point-to-point full duplex hardwired. If you physically 
connect a point-to-point terminal to an operational line of multipoint terminals, you 
will disrupt the operation of the entire line. 


Three cables are available for connecting the first multipoint terminal to the modem or 
hardwired line: a first multipoint asynchronous cable, a first multipoint synchronous cable 
with receive clock, and a first multipoint synchronous cable without receive clock. One 
multipoint daisy chain cable is used for both asynchronous and synchronous use. Figure 7-8 
illustrates an HP multipoint configuration. 


‘Off-Line 
Terminal 


Orting ae 
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port 028 
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13242Q 13242Q Cable A 


ue 2 a a ee / 
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13232U 


Configuration Cable A 


Asynchronous Multipoint 13242T 

Synchronous Multipoint 13242S NOTE: 

(Receive clock from modem) 1. A 13232U Modem Bypass Cable can 
Synchronous Multipoint 13242R be used to bypass the modems. 
(Receive clock from terminal) 2.> is a male connector. 


3. > is a female connector. 


Figure 7-8. HP Multipoint Configuration 
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Each cable has at least three connectors (figure 7-8), one for connecting to the modem or 
hardwired line (first multipoint cables, or the preceding terminal’s cable (daisy chain cable), 
another for connecting to the terminal, and a third for connecting to the next terminal in the 
daisy chain. 


The daisy chain cable has a fourth connector, the “pass-through” connector, which is used to 
preserve continuity in the daisy chain when a terminal is removed from the daisy chain. The 
terminal is taken offline by disconnecting the daisy chain cable connector from the terminals 
datacomm port and connecting it to the cable’s pass-through connector. 


Multipoint cables are listed in table 7-5. 
Option 021 of both the HP 2625A and HP 2628A terminals comes equipped with a cable for 


connecting between port 1 of the terminal and the data link adapter of a DSN data link line 
(figure 7-9). 


| 2625A, Opt. 021 
| or 
2628A, Opt. 021 


Data Link Data Link Data Link 


Connection Adapter Connection 
Box Box 
NOTE: 


1.{> is a male connector. 
2. > is a female connector. 


Figure 7-9. DSN Data Link Configuration 
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13242T 


13242R 


132428 


13242Q 


1-22 


13242-60014 


13242-60016 


13242-60015 


13242-60017 


Table 7-5. Multipoint Cables 


FIRST MULTIPOINT ASYNCHRONOUS CABLE 


Connects the first terminal in a daisy chained group of multi- 
point asynchronous terminals to the modem or computer 
(hardwired). 


Length: 1 or 10 meters (3 or 32 feet). 


FIRST MULTIPOINT SYNCHRONOUS CABLE WITH 
RECEIVE CLOCK 


Connects the first terminal in a daisy chained group of multi- 
point synchronous terminals to the modem or computer 
(hardwired). Contains a conductor for the Receive Clock sig- 
nal. 


Length: 1 or 10 meters (3 or 32 feet). 


FIRST MULTIPOINT SYNCHRONOUS CABLE WITHOUT 
RECEIVE CLOCK 


Same as above but without a conductor for the Receive Clock 
signal. 


Length: 1 or 10 meters (3 or 32 feet). 


MULTIPOINT DAISY CHAIN 
CABLE (ASYNCHRONOUS OR 
SYNCHRONOUS) 


Connects a terminal (other than the first one in the chain) to 
the preceding and succeeding terminals. Has four connectors: 
one male connector connects to the terminal, the second male 
connector connects to the preceding terminal’s 138242Q cable, 
one female connector connects to the succeeding terminal’s 
13242Q cable, and the remaining female connector is called 
the pass-through connector. When a terminal is disconnected 
from the network,its 13232Q cable is disconnected from the 
terminal and the pass-through connector is connected to the 
terminal connector. This enables signals to pass through the 
cable from the preceding terminal to the succeeding terminal. 


Length: 1 or 10 meters (3 or 32 feet) 
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MULTIPOINT CONFIGURATION 


Refer to Section 3 for multipoint configuration instructions. 


MULTIPOINT PROGRAMMING INFORMATION 


This topic discusses programming information of interest to someone who is writing a data 
communications driver or controller program to communicate with this type terminal in an 
HP Multipoint environment. 


HP Multipoint protocol is similar to IBM Bisynchronous communications in that it employs 
control characters (embedded in the data stream) to effect an orderly transfer of data between 
the host computer program and the various terminals. 

Multipoint operation requires the following: 

e All communications follow a strict protocol. 

e Each terminal must have an address that is unique within its communication line. 

e Data is transmitted in blocks. 

e All data transfers are initiated by the computer. 

e All terminals on the same communication line must use the same transmission format 


(asynchronous or synchronous), the same type of transmission code (ASCII7/ASCII8), the 
same type of parity (0’s, ODD, or EVEN), and the same baud rate. 


Polling and Selecting 


All data transfers are initiated by the computer in one of two ways, polling or selecting. In both 
cases, device addresses are used to identify the desired terminal or group of terminals. 


TERMINAL ADDRESSES. Each terminal in an HP Multipoint configuration must have an 
address that is unique on the communications line on which it is connected (the same address 
can, however, be used on two different lines). An address is made up of a one-character group ID 
(GID) and a one-character device ID (DID) (figure 7-10). 
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Communication Line 


Group ‘“‘B”’ 


Figure 7-10. Multipoint Terminal Addressing 
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The device ID is set using the “DeviceID” field of the datacomm configuration menu described 
in table 3-4. 


The group IDs for polling and selecting are set using the “PGroup!ID” and “SGr oup ID” fields of 
the datacomm configuration menu described in table 3-4. To use group functions, all terminals 


in a group must be “daisy-chained” together (physically connected to one another so as to share 
the same modem or hardwired line). 


POLLING. The computer enables data transmission by each terminal by “polling” each 
terminal, individually. The computer may poll the terminals in any order. 


Figure 7-11 illustrates the general format of a poll sequence for both asynchronous and 
synchronous configurations. 


ASYNCHRONOUS 


<&><PAD>+<GROUP ID><GROUP ID><DEV ID><DEV ID><%><PAD> 


SYNCHRONOUS 


«¥e><&><PAD>+<F¥e#><GROUP ID><GROUP ID><DEV ID><DEV ID><%&><PAD> 


*3 or more SYN characters. 
tThese PAD characters are optional, but if present, should be FF hex). 
The GROUP ID is used for polling. 


Figure 7-11. Poll Sequence Format 


GROUP POLLING. To reduce the time and programming required to poll each terminal on a 
communication line you can perform a group poll. This allows all of the terminals in a group 
(terminals having the same group ID) with queued output data to respond to a single poll 
sequence. The terminals respond in order according to their position on the communication line 
(with those at the far end of the communication line being held off until all terminals ahead of 
them on the string have completed their data transfers). When the last terminal with queued 
output data is finished with its transmission it sends an <EOT> to the host computer to 
indicate that the group transmissions are completed. 


The group poll sequence is similar to the normal poll sequence. The character “ (042 octal) is used 


in place of the device ID characters. For example, to poll all of the terminals in group A you 
could use the sequences illustrated in figure 7-12. 
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ASYNCHRONOUS 


Group Poll Characters 


/N 
& PADYA A ™ * & PAD 


SYNCHRONOUS 


VF &§ PAD" 994 AA" " & PAD 


*Optional, but if present, should be FF (hex). 


Et PAD AA” EQPAD 


(Group POLL, group A) V 


EOT (Terminals of group A have no data to transmit.) 


Sp a a 


Ey PAD BB’’”’EgPAD 
(Group POLL, group B) 


(Terminal group B device; ETB indicates 


STX B A Text ETB (BCC) PAD more text blocks coming from terminal.) 


~— 


ACK 


(ETX indicates last text block from terminal.) 


STX Text ETX (BCC) PAD 


STX B G Text ETX (BCC) PAD _—— (Terminal group B, device G) 


(Group B terminals have no more data to transmit.) 


Figure 7-12. Group Poll Sequences 
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SELECTING. “Selecting” occurs when the computer directs a specific terminal or group of 
terminals to accept a data transmission. 


For example, the sequences illustrated in figure 7-13 select device “D” in group “a”. 


ASYNCHRONOUS SYNCHRONOUS 


& PAD a a DD %& PAD 7¥7¥7 & PAD YY) a a D OD & PAD 
=e ee — ao 
Group ID for select Device ID Group ID for select Device ID 


“Optional, but if present, should be FF (hex). 


Figure 7-13. Select Sequence Format 


Note that both the group ID and device ID characters are transmitted twice to reduce line 
errors during poll and select sequences. (These transmissions do not use Block Check Charac- 
ters.) The two group ID characters must be the same and the two device ID characters must be 
the same for a terminal to accept a poll or select sequence. Then, if the group and device IDs are 
the same as the terminal’s, the terminal responds with an ACKO. After receiving the first block 
of data the terminal responds with an ACK1. 


GROUP SELECT. A “group select” sequence is used to send a single block of data to all of the 
terminals in a group. The terminals do not send any response to a group select. (Since there is 
no response there is no guarantee that the terminals have received the text.) The text 
transmission is appended directly to the end of the group select sequence. 


The group select sequence is the same as a device select sequence except that the device ID 
character is replaced with a tilde (~) (octal 176). For example, to send data to all of the 
terminals in group “c” you could use the sequences illustrated in figure 7-14. 


ASYNCHRONOUS SYNCHRONOUS 
Group ID 
for select Group select characters Group ID for select Group select characters 


eee, sees, 


cee, ee een, 
fF PAD c c ~ ~ & TEXT & BCC PAD ¥V¥Y & PAD ¥V¥ c c ~ ~ & TEXT & BCC PAD 


\ / 
Included in block check Included in block check 


“Optional, but if present, should be FF (hex). 


Figure 7-14. Group Select Sequences 
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LINE SELECT. A “line select” allows you to select all of the terminals on a communication 
line. This is also known as “Broadcast” mode. Both the group and device ID characters are 
replaced with tildes (~). As with the group select, only a single block of data may be sent in each 
broadcast and the terminals do not send any response. 


Figure 7-15 illustrates the general format of a line select sequence for both asynchronous and 
synchronous configurations. 


ASYNCHRONOUS SYNCHRONOUS 


Line select characters Line select characters 


ee * tl 
& PAD ~~ ~~ & TEXT & BCC PAD 777 & PAD VX ~ ~ ~ ~ & TEXT & BCC PAD 


\ / \ / 
Included in block check Included in block check 


*Optional 
Figure 7-15. Line Select Sequences 


CONFIGURATION STATUS - WHO ARE YOU (WRU). The Who Are You (WRU) control 
sequence is a status request from the computer to a terminal group. It is similar to a group poll 
except that the terminals respond with status information instead of the normal text data. All 
terminals in the group that are turned on will send in their status. Figure 7-16 illustrates the 
general format of the status request sequence for both asynchronous and synchronous con- 
figurations. The right brace character (175 octal) is used in place of the device I.D. This tells the 
terminal that a status request is being made. 


ASYNCHRONOUS SYNCHRONOUS 


OK * * 


& PAD GROUP ID }} %& PAD %* & PAD %* GROUP ID 


GROUP ID }} & PAD 


*3 or more SYN characters 
**Optional, but if present, should be FF (hex). 


Figure 7-16. Status Request Sequences 
The Who Are You (WRU) sequence does not destroy any data that is queued up in any of the 


terminals. Consequently it is a good way to see if any of the terminals have any data ready to 
send. 


Three bytes of status information are returned for each responding terminal. Figure 7-17 
shows a typical status request and responses from a terminal group. 


The status bytes contain terminal hardware and firmware configuration information. The 
content of each of the status bytes is explained in figure 7-18. 


7-28 


Data Communications 


Who are you — Group A. 


BPA Yn ees iy STX 


= : First 


STATUS BYTES (3) oe 
Group 


ACK 1 


ec Nee SS STX 


GID 
DID 
STATUS BYTES (3) 
ETX 


BCC 
PAD 


After Last 
Device in 
Group has 
Sent Status 


Figure 7-17. Typical Configuration Status Request and Response Sequence 
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7 6 6 4 3 2 1 =«0 


1@P 
eves Cran 17 TT TTT eee eee 


PARITY a 5 Example: Status bytes “i@P" would be interpreted as follows: 


00 = Force 0's or 1's a 1101000 = odd parity 

01 = Even “@" 1000000 = ASCII, LRC, < 1000 byte buffers 
10 = Odd “p” 1010000 = no data, terminal in remote 

11 = 8-bit data 


MULTIPOINT STATUS BYTES 


7 6 5 4 1 


0 
CODE — 


——= Data Source 
0 = ASCII Address Feature 
1 = EBCDIC 0 = Data source 
BLOCK CHECK address 
O=-LRC LAC 1 = No effect 
1 = CRC-16 BUFFER SIZE 
EXTENDED TEXT FEATURE 00 < 1000 
0 = no effect 01 = 1000 to < 2000 


1 = Extended Feature 10 = 2000 to < 4000 
11 > 4000 


o 


100 0000 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 


110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
111 
111 
111 
111 
111 
111 
111 
141 
111 
111 
111 
111 
111 
111 
111 
111 


7 6 5 4 3 2 1 0 
evre 9 [raat [1] | [oToT to. 
WAIT TO TRANSMIT ——1 | 


1 = Terminal is ready to send 
0 = Terminal has no data 


BUSY (Used with 
printer WRU) 

0 = Not busy 

1 = Busy 


TERMINAL MODE 


P—Sfo-N<XKSEKCHMDOVOZSEr-Re-TOAMINDAFr®® 


Terminal WRU Printer WRU 


it~ MANX xk Ec Cerewnrovdocerwxgr-xrwxr-- Fos 7 QA AO TDM 


O = Terminal is in Local 0 = Printer is offline 
1 = Terminal is in Remote 1 = Printer is on line 


Figure 7-18. Configuration Status Byte Contents 


Character Mode Transfers 


Character mode transfers are not used in an HP multipoint environment. All data is trans- 
ferred in block form. 
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Block Mode Transfers 


All data transfers between the host computer program and any of the terminals in the 
multipoint configuration employ data blocks made up of the following three parts: 


e Block framing characters 
e Text (1 to n characters, where n depends on the terminal configuration) 


e Block check character(s) 


The block check character (BCC) is used to verify that the data was received without error. Ifa 


data error is detected, the protocol will normally automatically attempt a retransmission of 
the block. 


The block protocol is designed to operate using either synchronous or asynchronous communi- 
cations. Data transmission is done in multiple character blocks. The block size used is limited 
by the size of the terminal’s communications buffer. 


Two forms of text blocks are shown in figure 7-19. The first is a block received from a computer. 
Note that no ID characters are used since the terminal or terminals to receive the data have 
already been identified by a select sequence. The second block is one sent from a terminal. In 
multipoint configurations, since more than one terminal may have been polled, the first text 
block sent from each terminal must have the terminal ID included. The ID characters are not 
repeated (as in poll and select sequences) since they are included in the block check character. 


(a) Received from the Computer (b) Sent by the Terminal 


Included in BCC Included in BCC 
\ 


; / \ 
<k> <TEXT><&/%&> <BCC><PAD> <k> <GID><DID><TEXT><&/%> <BCC><PAD> 
\ / \ 


Included in Block Size Included in Block Size 


Figure 7-19. Examples of Block Transmissions 
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TEXT TERMINATION. When the terminal is receiving text (Text-In Mode) it will accept only 
the block protocol control character ETB (octal 27), ETX (octal 3), or ENQ (octal 5) as a text 
block terminator. Table 7-6 lists the characters used for control of block data transfers. 


ETB Indicates the end of a block with one or more blocks to follow. 

ETX Indicates the end of the current block and the end of the text transfer. 

ENQ Indicates that the current block has been aborted. The terminal will respond 
to the ENQ with a NAK to request the retransmission of the aborted text 
block. 


When the terminal is sending data (Text-Out Mode), it will terminate text blocks with either an 
ETB or an ETX character. 


All characters sent or received between the STX character and the terminating character must 
not be more than 40 milliseconds apart for asynchronous operation. Synchronous operation 
requires SYN or DLE SYN characters to be sent as fill characters if no text characters are 
ready for transmission. SYN insertion must also be performed at one second intervals within 
text blocks. 


The terminal may send an STX ENQ as a Temporary Text Delay (TTD) notification instead of 
the next block of data. This indicates that there is more text to come but that it is not ready to be 
transmitted. ATTD should be answered with a NAK to request the transmission of the text 
block, or an EOT to reset the terminal to control mode. 


Table 7-6. Control Characters Used in Multipoint Data Transmission 


CONTROL 
CHARACTER DESCRIPTION 


Data link control characters. These characters are used to frame messages and ack- 
nowledgements for both transmitted and received text blocks. They are also used to control all 
communications in an orderly fashion. 


Data Link Escape. This is the first character in two 
byte control characters. The DLE character is usually 
treated as data when used alone. 


ACKO (DLE 0) Acknowledge 0. These control characters are sent by 
the terminal after being selected to tell the computer 
that the terminal is ready to accept a text block. They 
are also sent by the receiving station (computer or 
terminal) after even text blocks (2, 4, etc.) to tell the 
sending station (terminal or computer) that the block 
was received properly (see ACK1). The alternating 
ACK0/ACK1 sequence is initialized to ACKO following 
select sequence or to ACK1 after a poll sequence. 
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Table 7-6. Control Characters Used in Multipoint Data Transmission(Continued) 


CONTROL 
CHARACTER 


ACK1 (DLE 1) 


WACK (DLE ;) 


DESCRIPTION 


Acknowledge 1. These control characters are sent by 
the receiving station (computer or terminal) after odd 
text blocks (1, 3, 5, etc.) to tell the sending station 
(terminal or computer) that the block was received 
properly (see ACKO). 


Wait Before Transmit. These characters are sent by the 
receiving station to indicate that the last block was 
properly received but that the receiving station re- 
quests that the sender wait before sending the next 
block. The sending station should then send an ENQ. 
The receiving station will then return an ACKO/1 if it 
is ready to receive data or a WACK in order to continue 
waiting. When the terminal needs to send a WACK, it 
will send the first WACK immediately. Subsequent 
WACKs will be sent two seconds after receipt of the 
ENQ. 


Negative Acknowledge. This character is returned in 
response to a text block to indicate that the block was 
rejected because of a bad block check, parity error, 
framing error (async only), or character overrun. 
When received by the terminal after it has sent a text 
block, the terminal will retransmit the block. 


Enquiry. This character is always used to terminate a 
POLL or SELECT sequence (except for group and line 
selects). It is also used by the sending station to request 
a retransmission of the acknowledgement for the pre- 
vious text block. When used as a block terminator, 
ENQ indicates that the computer has aborted the 
block (forward abort or TTD). The terminal will 
respond with a NAK to acknowledge the abort com- 
mand. The terminal will not terminate a block in this 
manner, although it will send STX ENQ as a TTD. 


Start of Text. This character must be the first character 
in every text block. It tells the receiving station to 
begin accumulating a block check character. The STX 
character is not included in the block check. 
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Table 7-6. Control Characters Used in Multipoint Data Transmission(Continued) 


CONTROL 
CHARACTER 


DESCRIPTION 


End of Tranmission Block. This character is used to tell 
the receiving station to stop accumulating a block 
check character and that the next character transmit- 
ted will be the block check character. The ETB charac- 
ter must follow the last character in all text blocks 
except the last text block of a message. The ETB char- 
acter is included in the block check character ac- 
cumulation. (See the ETX character.) 


End of Text. This character must be the last character 
of the last (or only) text block in a message. It tells the 
receiving station to stop accumulating a block check 
character. The ETX character is included in the block 
check character. (See the ETB character.) 


End of Transmission. When this character is sent or 
received by the terminal, it causes the terminal to 
switch to Control mode. It is sent by the terminal after 
sending the last text block of a message to the com- 
puter, in response to a POLL sequence when it has no 
data to send, or while receiving a block of text which it 
has found to be greater than the total buffer size (“Num 
Bufs” times “Buf Size”), as selected on the datacomm 
menu. An EOT is sent by the computer following the 
last text block in a message to indicate that the com- 
puter has no more data to send or when the computer 
wants to abort the communication sequence. 
RVI (DLE <) Reverse Interrupt. This character is sent by the com- 
puter to acknowledge that the last text block was prop- 
erly received (see ACKO and ACK1) and at the same 
time to request that the terminal stop sending as soon 
as possible. When this character is received by the 
terminal, the terminal will immediately send an KOT 
to the computer. The terminal sends the RVI sequence 
when in Text-In mode and the gg key is pressed. This 
indicates that the terminal properly received the last 
text block but requests the computer to stop sending 
text as soon as possible. 
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Table 7-6. Control Characters Used in Multipoint Data Transmission(Continued) 


CONTROL 
CHARACTER DESCRIPTION 


Temporary Text Delay. This character is sent to inform 
the receiving station that the sender is temporarily 
out of text but that there is more to follow. The receiver 
must respond with a NAK for the sender to continue. 
This sequence will continue until the sender has more 
data to send. The first TTD will be sent immediately. 
Subsequent TTDs will be sent two seconds after receipt 
of the NAK. 


Transmission control characters. These characters are used to initialize, synchronize, 
and terminate data without affecting data integrity. 


SYN 16 Synchronous Idle. This character is used to establish 
and maintain character timing between sending and 
receiving stations. At the beginning of each transmis- 
sion a minimum of three SYN characters are required. 
During transmission two SYN characters are inserted 
at one second intervals. SYN characters should also be 
inserted at one second intervals into all data sent to 
the terminal, although the terminal will only initiate 
error recovery if it does not receive a SYN character 
within three seconds. 


7F or FF PAD. This character is used to ensure that the last 
character of every transmission has time to be prop- 
erly received before the receiving station begins 
transmitting. All transmissions must be terminated 
with a trailing PAD. (Note that accuracy of the PAD 
character cannot be guaranteed.) In addition, a trail- 
ing PAD may be used after an EOT when it is used ina 
POLL or SELECT sequence. In this case, if the PAD is 
issued, it must be a 7F or FF (hex), although FF (hex) is 
preferred. If the trailing PAD character is not used, 
the communications interface will wait at least 40 
msec before continuing to allow all data to be properly 
received. This may significantly slow communications. 


DLE EOT Disconnect. When this sequence is received by the ter- 
minal instead of a normal response or text block, the 
terminal will attempt to disconnect the modem at- 
tached to the communication line. This sequence 
should only be used on switched lines. 
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DATA CHECKING. There are two types of data checking used with the multipoint protocol. 
The first is a check of each character as it is received and is called a vertical redundancy check 
(VRC) or parity. This check is only used for ASCII characters. The second is a check of an entire 
block of data and is called a block check. Two types of block checking are available. The first is a 
Longitudinal Redundancy Check (LRC). The second is a more complex method called a Cyclic 
Redundancy Check (CRC). Note that a CRC is a more thorough form of data checking than a 
LRC and that both the HP 1000 and 3000 computers use the CRC. 


Character Checking. The vertical redundancy check is also known as a parity check. When an 
ASCII character is transmitted by the computer or the terminal, the high order (eighth bit of 
each character is set toa “1” or a “0” to make the number of “1” bits in the character either even 
(EVEN parity) or odd (ODD parity). There is also a variety of VRC in which the parity bit is 
always set to a “0” or a “1”. The parity must be the same for both the computer and the ter- 
minal. For example, if even parity is used the high order bit of each character would be set to 
cause the number of “1” bits in the character to be even. 


Character checking is not done when ASCII8 codes are used or when operating in transparency 
mode. 


The types of VRC available for use in a multipoint configuration are as follows: 


EVEN, ODD, 
0’s (parity bit always zero) 
l’s (parity bit always one) 


NONE (no parity used - 8-bit data only) 


Block Checking. Each block includes a Block Check Character (BCC). The BCC is in addition to 
the parity bit associated with each character (VRC). The BCC can be either a one-character 
(LRC) or two-character (CRC) check sum. To select which type of block checking you want 
performed you use the “BCC” field of the datacomm configuration menu described earlier in 
this section. 


The LRC character is a 7-bit check sum obtained by exclusive “OR” ing the low order 7 bits of 
each character included in the text block. A parity bit (VRC) is then added to this character 
when it is transmitted. For ASCII8 all 8 bits are “OR’ed” together and no parity bit is generated 
for the LRC character. 


The CRC is a 16-bit (two-character) check sum calculated using a formula that is compatible 
with that used by the IBM Bisynchronous communications protocol. VRC parity is never added 
to these characters. 


TRANSMISSION CODE (ASCII7/ASCII8). The terminal can be set to use ASCII 7-bit or 
ASCII 8-bit data code. The “ASCII8” designation specifies that 8-bit codes (with no VRC 
conversion) be used. All terminals on the same communication line must use the same 
transmission code. You use the “Code” field of the datacomm configuration menu to select the 
desired type of transmission code. 
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BUFFER SIZE. You must set the amount of terminal memory allocated for use as input and 
output communication buffers. When the terminal is inputting data it uses this space for input 
buffers. When the terminal is outputting data the buffer space is divided into two or more 
output buffers. The basic terminal configuration uses two 250 byte output buffers. 


When the terminal is selected, any data waiting in the output buffers is lost. The output buffers 
then become input buffers to hold data sent from the computer until the terminal can process 
the characters. 


The terminal will respond to select sequences and incoming text blocks with a WACK when 
there are no input buffers available. The terminal will respond with an ACK as soon asa buffer 
becomes available. Note that if too large a block is sent to the terminal following the ACK, it 
may result in a buffer overflow and an EOT will be returned. In such a case, either reconfigure 
the terminal to a larger buffer size, or reduce the buffer size of the host computer. 


Memory is allocated from the terminal’s display memory so that the larger the buffer size, the 
smaller the amount available to display memory. 


The output buffer size can range from 128 to 2048 bytes. It is set using the ‘Buf Si ze’ field of the 
data comm configuration menu. The maximum input buffer size is determined by multiplying 
“BufSize” by “NumBufs”, both as specified on the datacomm configuration menu. Refer to 


“Choosing Buffer Sizes for Multipoint Configurations”, in Section 3, for information on selecting 
the buffer size. 


Additional header and framing characters will be added to the output buffers depending upon 
other configuration parameters specified. 


SYN CHARACTERS. In asynchronous configurations you can use the “Ins SYN” field to 
cause SYN characters to be inserted at the beginning of each transmission and at 1 second 
intervals until the end of the transmission. This is done automatically for sychronous con- 
figurations. 


TRANSPARENCY MODE (BINARY OPERATION). Transparency mode allows you to 


send and receive 8-bit binary data. This allows the sending of data bit patterns that might 
otherwise be interpreted as control characters. 
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This mode is controlled with the following character sequences: 
DLE STX Starts transparency. 


DLE ETX Ends transparency. 
or 
DLE ETB 


DLE DLE Allows one DLE character to be sent. Note that this will vary with the parity 
used. 


DLE SYN _ Allows one SYN character to be sent (for synchronous operation). Not in- 
cluded in text or BCC. 


DLE ENQ _ Aborts current transmission. A BCC character is not expected. 


Once in transparency mode, in order to send HP multipoint protocol control characters and 
have them interpreted as control characters rather than binary data the control character 
must be preceded by a single <DLE> character. Single <DLE> characters are seen as the 
beginning of control sequences rather than data. The first <DLE> character of the above 
sequences is never included in the BCC. 


DLE insertion is not done for control characters that are not used as part of the protocol (such 
as <CR>, <LF>, <HT>, <VT>, <DC1>, or <DC2>). 


The terminal always accepts transparent data. To cause it to send transparent data you use the 
“Xmi tXpar” field of the datacomm configuration menu described earlier in this section. If this 


feature is enabled the terminal will ALWAYS send transparent data. 


Note that whenever control character sequences are used in transparent mode they must have 
proper parity or they will not be interpreted as control characters. 
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Multipoint Operating States 


A terminal in an HP Multipoint configuration is always in one of the following three operating 
states: 


Control Mode: In this operating state the terminal is either waiting to be polled/selected 
or is in the process of being polled/selected. 


Text-In Mode: In this operating state the terminal has been selected and is actually 


receiving data. The terminal remains in Text-In Mode until it sends or 
receives an <EOT>, at which time it then switches back to Control Mode. 


Text-Out Mode: In this operating state the terminal has been polled and is actually 
transmitting data. The terminal remains in Text-Out Mode until: 


1. It sends or receives an <EOT>; or 
2. It passes control to a subsequent terminal in the daisy-chained group. 
In either case the terminal then switches back to Control Mode. 


Table 7-7 summarizes the block protocol control characters used in these modes. 


HP Multipoint Protocol Control Sequences 


The HP multipoint protocol requires specific control sequences to acknowledge text block 
transfers, terminate text transfers, or to inform the sender or receiver of status changes. These 
sequences consist of one or more data link control characters. A list of these control characters 
is presented in table 7-6. A summary of the uses of these characters is presented in table 7-7. 


Figure 7-20 illustrates the operation of the various control characters used in the HP multi- 
point protocol. 
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Table 7-7. Summary of Block Protocol Control Characters 


CONTROL 
. POLL SELECT 
RESPONSE RESPONSE 
STX-“TEXT”-ETB/ETX Positive response to 
POLL. 


“Bh OT” 


Negative response to 
POLL. Terminal has no 
TEXT to xmit. 


“ENQ” 


“RVI” Terminal acknowledges 
select, but requests the 


CPU to stop sending 


GD 


Terminal tells CPU that it 
is ready to accept TEXT 
(ACKO). 


“ACKO/ACK1” 


“WACK” 


Term is temporarily busy 
(term has no available 
buffers). Cannot accept 
TEXT. 


STX-GID-DID-CN-ETX 


has been pressed. 


STX-ENQ (“TTD”) 
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Table 7-7. Summary of Block Protocol Control Characters (Continued) 


TEXT-IN 


Sent by CPU asa response 
to an ACK received from 
terminal. 


CPU has no more TEXT to 
xmit to terminal. 


CPU requests terminal 
send last TEXT response. 


CPU is temporarily out of 
text. The terminal must 
respond with a NAK. 


Terminal has detected 
data overrun. This is a 
permanent condition, as 
the size of the transmis- 
sion exceeds the size of the 
terminal input buffer. 


Terminal acknowledges 
last text block and re- 
quests the CPU to stop 


sending ( Gi). 


Terminal tells CPU that 
last TEXT block was 
received OK. 


Term acknowledges last 
TEXT block received is 
OK, but now term has no 
more buffers & cannot ac- 
cept more TEXT. 


Term detected error in last 
TEXT block CPU sent. In- 
valid VRC/BCC, etc. This 
includes temporary buffer 
overrun, where size of 
transmission does not ex- 
ceed size of terminal input 
buffer. 


TEXT-OUT 


RECEIVED TRANSMITTED RECEIVED TRANSMITTED 


CPU has decided to abort 
terminal xmission. 


CPU acknowledges last 
TEXT block & requests 
term send “EOT”. 


CPU tells term that last 
TEXT that term sent was 
OK. 


CPU acknowledges last 
TEXT b: .k sent by term, 
but tells term to wait be- 
cause CPU does not have 
any more buffs. 


CPU detected error in last 
TEXT block term sent. In- 
valid VRC/BCC, etc. 


Sent by terminal as a 
response to an ACK 
received from CPU. 


Term has no more TEXT to 
send to CPU or has just 
received an “RVI”. 


Term requests CPU 
retransmit last response 
to TEXT. 


Term is temporarily out of 
data. 
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Control Mode 


Computer | Line Terminal 


POLL 
Sequence Text Block (Ter- 
minal responds 
to POLL by 
transmitting text 
terminal goes in- 
to Text-Out mode) 


EOT 

(Terminal has no 
data to send in 
response to POLL) 


No response (Terminal 
does not recognize 
POLL sequence as 
valid for this terminal 


STX.GID.DID.CN.ETX 
Terminal (7A key 


has been pressed 


RVI 
(Terminal acknowledges 
that it is ready to accept 


Select 
Sequence WACK 


(Terminal is tem- 


ACKO 


No response (Ter- 
7 ( (Terminal ack- 


minal does not 


porarily not able 
to accept Text 

because of lack 
of buffer space) 


recognize SELECT 
sequence as valid for 
this terminal) 


Text-Out Mode 


ACKO or ACK1 
(Computer 
acknowledges 
Text block as 
good) 


WACK 
(Computer 
acknowledges 
last Text block 
but tells ter- 
minal that 
computer has 
no more buffer 
space for add'l 
text) 


Last Reply 
(Computer 
retransmits its 
previous reply) 


EOT 
(Computer 
decides to 
abort current 


terminal operation.) 
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EOT (Computer decides 
to abort current terminal 
operation) 


NAK (Computer detects bad VRC 
or invalid block check character) 


RVi (Computer acknowledges Text 
block as good but tells terminal to stop) 


EOT (Computer decides to abort 
current terminal operation) 


NAK (Computer acknowledges 
delay and is ready for more text) 


= 
@o 


Computer interprets EOT as the 
terminal having no more Text to 
send 


nowledges that it 

is ready to accept 
Text terminal goes 
into Text-Iln mode) 


text, but Gizn 

key has been pressed, 
terminal goes into Text- 
In mode.) 


Terminal 
Text block 


Terminal stops operation and goes into 
CONTROL mode 


Terminal retransmits last Text block 


Terminal sends EOT and goes into 
CONTROL mode 


Terminal transmits next Text block. If all 
Text blocks transmitted, terminal sends 
EOT and goes into CONTROL mode 


Terminal sends ENQ 


ENQ 
(Terminal response to WACK) 


Terminal stops operation and goes into 
CONTROL. mode 


Terminal responds in one of the ways 
listed above (dependent on content of 
computer’s last reply) 


(Terminal is temporarily out of data) 


Terminal responds in one of the ways 
listed above 


Terminal stops operation and goes into 
CONTROL mode 


EOT 

(All Text blocks completed 
or RVI received. Terminal 
goes into CONTROL mode) 


Figure 7-20. Operation of Block Protocol Control Characters 


Data Communications 


Text-In Mode 


Computer Line Terminal 
Text Block 


EOT 

(Terminal detects 
an incoming text 
block larger than 
its total buffer 
size.) 

Computer is 


notified of overrun NAK 


(Terminal 
detects bad 
VRC, tem- 
porary buffer 
overrun, etc.) 
Computer should 
attempt to retrans- 
mit a number of 
times then abort if 
unsuccessful 


WACK 

(Terminal ack- 
nowledges last Text 
block but has no buf- 
fer space left for more 
In response, Text blocks.) 
computer either 
sends EOT (to put 
terminal in 
CONTROL Mode) 
or sends ENQ 
awaiting an ACKO 
or ACK1 


RVI 

(Terminal ack- 
nowledges the last 
text block but user 
has requested CPU to 
stop sending 


In response the 
CPU will send an 
EOT (puts terminal 
in CONTROL mode) 
or send more text 


ACKO or ACK1 
(Terminal ack- 
nowledges last 
received Text 

block as good) 


Computer should 
send next Text 
block or EOT 


ENQ 

(Computer re- 
sponds to WACK) Last reply (Terminal retransmits its previous response) 
Computer 

responds in one of 
the ways listed 
above (dependent 

on content of 
computer's last reply) 


EOT 


Computer has no more data to send to terminal. Terminal 
goes into CONTROL mode 


TTD 
Computer is tem- 


porarily out of data NAK 


Terminal acknowledges delay and is ready for more text 


Figure 7-20. Operation of Block Protocol Control Characters(Continued) 
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BREAK KEY OPERATIONS. The ggg key allows the user to tell the host computer program 
that he wants to abort the current operation. 


When the terminal is in Text-In mode and the @gp key is pressed, the terminal sends an RVI 
(<DLE>) instead of an ACKO or ACK1 after the current text block is received. The host 
program must then respond to the RVI in an appropriate manner. 


NOTE: Insome cases the terminal does not get a chance to transmit the RVI and you will have 
to press the key a second time. Before doing so, however, you should wait a 
reasonable period of time (approximately 3 seconds) because all of the data in the 
input datacomm buffers when the key was pressed must be transferred to the 
display before the “break” is visibly evident. 


When the terminal is in Control mode and theggg key is pressed, the terminal clears all data in 
the datacomm output buffers (the data is lost) and then sends <STX> GID DID <CAN> 
<ETX> in response to the next poll from the host. The host program must then respond in an 
appropriate manner. 


When the terminal is in Text-Out mode the gM key is acknowledged at a later time. 


Monitor Mode 


Monitor Mode allows a terminal to monitor the data transfers between the computer and other 
multipoint terminals on the same communication line. This is a useful technique when 
developing communications programs or testing multipoint networks. 


The monitor must be placed in the line between the computer and the other terminals in order 
to monitor both sides of the communication exchanges. Figure 7-21 shows a sample communi- 
cation line using a terminal in Monitor Mode. (Note that the monitor cannot detect data sent 
from terminal AA to the computer.) 


Note that the monitor will not respond to poll or select sequences addressed to it while in 
Monitor Mode. 


Monitor Mode is enabled and disabled using the MONITOR MODE function key (press €§§, then 
service keys , and then MONITOR MODE QZ). When enabled, an asterisk appears in the 
“MONITOR MODE” label display. Note that Monitor Mode cannot be enabled while the 
datacomm portion of the terminal is active. 


While in Monitor Mode, data communications between the computer and “downstream” 
terminals will be displayed on the monitor. Data from terminals will be framed by “less than” 
and “greater than” symbols (<data>) and will include control and Block Check Characters 
regardless of parity errors, framing errors, or block check errors (see figure 7-22). 
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In group poll operations the last three characters of the poll sequence (second ,ENQ,PAD) may 
be distorted due to the response of polled terminals (see figure 7-23). Once a terminal detects 
the first double quote character (“), it begins its response with a transition on the Request to 
Send (CA) line. This causes the monitor to begin watching for data from the terminal instead of 
the computer. This distortion occurs only within the monitor and does not affect the operation 
of either the computer or the other terminals. 


If the monitor terminal is configured with a communications buffer that is smaller than that 
being used by either the computer or responding terminals a data overrun may occur (this 
error may, however, also occur at high baud rates regardless of the buffer size). A cancel 
character (octal 030) will be displayed at the point where the data overrun occurred (see figure 
7-24).To help prevent data overrun, make sure that the buffer used in the monitor is at least as 
large as the largest buffer used by any responding terminal. 


Coupler/Modem 


Terminal Terminal 
AB 


Terminal in 
Monitor Mode 


Figure 7-21. Communications Line Using a Monitor 
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SSection V Data Communications. 
communication function and 


Computer: 


Terminal: 


Computer: 


Terminal: 


Computer: 


Terminal: 


Monitor 
Display 


Computer: 


Terminal: 


Computer: 


Terminal: 


Computer: 


Terminal: 
Computer: 
Terminal: 


Monitor 
Display 


>OOTTFFSa< 

S68 

>SOTTFFR< 

@iTFTHis 1s a block of text to be sent to a computer S5S&X 28 
>T1a< 

Se 


>SOTTFFSBE<SBOSBTTFFSOCSTFTHis 1s a block of text to be sent to a computers 
SRSEX2OOU1SCSHSETTFFSECSS 


a) From Terminal 


>SOTTFFSE< 

Ga 

>SOLtFFSE< 

108 

>*sThis 1s a message to be sent to a terminal SsSShXe< 
{18 

>SOSETTFFSE< 

56 


>SOTTFESS<SESETTFEFS< OSE SOttFFSB<TOB>&This is a message to be sent to a termina 
LesSSER.X8CT1SOSESETTFFS< OSS SETTFEFSSE<SE SETTERS <SEOSETTFFSS<SESETTEFFSS<SE>SETTF 
Fa<Se 


b) From Computer 


Figure 7-22. Sample Data Transfers Displayed in Monitor Mode 


Distorted Character 
(Should be *"« ) 


Sarl z<SSoSertt*~<Se>oart*z<Ss 


Figure 7-23. Character Distortion in Group Poll 


- This section describes the terminal ’st 
gives procedures for configuring the terminal 


‘to meet various c%{$8>1;8<S8>7 > 8<S8>9 5 8<S8>1 - 8<S8>7 8 <SB>1 86581 8 6O87 - B<KOEDY 
a SS) Phe ES) Phas bY Phe CO) PLe Ca DLs Cay DLs ray bles cay Pla cay Dla cay Lie cay DL XK; 
a) Phe CO) Poe CS) bois CO) bos ray be a ble ay PL Cay phe Ca py Lee cay ple cay ple ray by 
pe SS) baer OS) Poe CS) bh a) bos fa Phare bY phe Cay phes fay bles ca) PL cay Plies caps Lee | 
<S8>49 5 B<SH>d 5 8 <SB>T 5 B<SB>7  B<S>7 : B<S8>7 58 <S8>7 8X S81. 8~< SBT: <4 S87. 8<O8>1 BC OS 
>; 8<SB>V ; 8<OH>7 ; B<OM>7 5 B<SB>1 5 B< Sd: B< SBT 8 <O8>7 8 <O8>7 ; <8O871 8 <1 B<KOEL; 
<b) Phe ES phere bY) bos Ca) PLS ra) phe Ca ble ca) DLs cay ple cay ple cay blew ca) plies cas 
B>2 5; 8<S8>7  B<OM>1 8 <SB>7 - B< GBT  B< S87 8 <O> 87 58 <G8>1: 8<S8>7 8 <SB>7 8 <SB>1 - B<SE>L 


a OSY Phe FO) PhS CS) bh LS) bee ca) bos Ca) bos a) ple cay PLee cay DLee cay) ple © ples 1 
S8>% 5 8<OB>7 5 B<SB>7 5 B<SB1 <B> L08<kommunication requirements.& 
‘Section VI Status. - This section describes how to obtain and interpret 


‘Section VII Installation. - This section 
‘for installing and configuring the termi 
‘a procedure-for rethreading cartridge tapes\* 
“The descriptions in this manual use the foll 
Oo 

SSS J? SSSSSTTFFSE<&TFommunication requirements.& 


ontains step-by-step procedures® 


ving text conventions:® 


Cancel Character 
Indicates Data Overrun 


Figure 7-24. Data Overrun Indication 
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MALFUNCTION IN A MULTIPOINT ENVIRONMENT 


In a multipoint environment, several terminals share the same communication line to a 
computer. To avoid the garbling of data over this line, the computer assumes complete control 
concerning which terminal may send information and which terminal may receive informa- 
tion. However, if a power failure or some other disruption occurs and the communication line 
comes down, you must take steps to ensure that your terminal is in a proper receiving state. In 
particular, if the line goes down while your terminal is waiting for another terminal to send or 
receive data, your terminal may continue to wait until the host computer sends an EOT. 


T-47 


Status  #§«=—VY—W— —C—C——.. “CJ 


INTRODUCTION 


Status requests are issued as escape sequences. On receipt of a status request, the terminal 
sends a block of status data to the computer. This data is in the form of a data block, such as is 
generated in Block mode. For handshaking and block-terminating character information, 
refer to Section 9. 


There are seven types of status requests: 


1. 


Terminal Identification. This request is the means by which your program determines 
the kind of terminal it is communicating with. 


. Terminal Features. There are four types of terminal features requests: alphanumeric 


capabilities, graphics capabilities, interface capabilities, and amount of RAM memory. 


. Primary Terminal Status. This request returns seven bytes that report the status of some 


of the latching keys, various error and pending flags, and the following Terminal Configu- 
ration menu fields: 


XmitFncetncAd) 
SPOWCB) 

InhEolWrpCC) 
Line/Page(D) 
InhHndshk(G) 


InhDC2CH) 


. Secondary Terminal Status. This request returns seven bytes that report the status of the 


memory lock, buffer memory, and I/O firmware. 


. Device Status. This request returns three bytes that report the status of the integral 


printer or external device. 


. Cursor Position Sensing. This request returns an escape sequence containing the row and 


column in which the cursor is located. Cursor position sensing is described in Section 4. 
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7. Command Completion Status. This request returns one character (S, F, or U) to indicate 
the completion status of the last command sent to the terminal. It can indicate satisfac- 
tory completion (S), failure (F), or interruption of the operation by the terminal operator 
pressing the Qj key (U). 


The escape sequence used for each of the above requests and the format of the returned status 
information is presented in the following paragraphs. 


STATUS TRANSFER HANDSHAKING 


All status requests are treated as block transfers. In response to a status request, the termi- 
nal transmits an escape sequence, followed by a series of data bytes, followed by a terminator. 
The terminator is as follows: 


Character Mode: <CR> or <CR>< LF> 
Block Line Mode: <CR> or <CR>< LF> 
Block Page Mode: <Block Terminator> 


In either Character mode or Block Line mode, the <CR><LF > is used if Auto Linefeed mode 
is enabled. In Block Page mode, the block terminator is as selected on the Terminal Configu- 
ration menu. The default block terminator is <RS>. 


The type of handshaking used is determined by the setting of the InhHndShk and InhDC2 
fields of the Terminal Configuration menu as follows: 


InhHndShk(G) =NO DCl1 

Inh DC2CH) =YES or NO 

InhHndShk(G) =YES No handshake 
Inh DC2CH) =YES 

InhHndShk(G) =YES DC1/DC2/DC1 
Inh DC2CH) =NO 


Note that a status request escape sequence resets the “block trigger received” flag. This 
means, for example, that if you are using the DC1 handshake and the terminal receives a 
<DC1> followed by the request, it “forgets” that a block trigger was just received and thus 
will not send the data immediately. The terminal must receive another <DC1 > before it will 
start the data transfer. 
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Status 


When handshaking is in effect and more than one status request is received, status data 
transfers are constructed and sent in the order of the block transfer priorities shown below. 
Only one status transfer occurs for each complete handshake, although more than one may be 


pending. 


PRIORITY OF BLOCK TRANSFERS 


highest Primary status (Ec *%) 

° Secondary status (Ec ~) 

° Device status (Ec &p<n>*) 

. Cursor sense (Ec * or Ec a) 

. Transmit user keys (f1-f8) type 

. Display transfer (@ key or Ec d) 

. Command completion status (S, F, or U returned) 
lowest Terminal ID and capabilities (Ec +*s%) 


If more than one status request of the same type is received, only the most recently received 


is acknowledged and sent when the handshaking is completed. 


TERMINAL IDENTIFICATION 


You request the terminal ID status by issuing the following escape sequence: 
Ec «5 * or Ec *si % 
The terminal responds by sending back the following five-character string: 


2620A 


INTERPRETING STATUS 


For status requests, the terminal returns an escape sequence followed by a string of bytes. 
The status information is contained in the lower bits of each byte. The upper bits are set so 
that the byte translates into an ASCII printing character (characters with ASCII decimal 
values from 32 to 126). The format for primary, secondary, terminal capabilities, and device 
status requests is shown in figure 8-1, 8-3, 8-5 and 8-10, respectively. Notice that the upper four 
bits of each byte in figures 8-1 and 8-3 are set to “0011”, which limits the ASCII decimal values 
to a minimum value of 48 (for these requests), well within the range of ASCII printing charac- 


ters. The format for terminal capabilities status bytes is similar. 


Status 


ASCII Status Characters 


ASCII 
Character Binary 
0 0011 0000 
1 0011 0001 
2 0011 0010 
3 0011 0011 
4 0011 0100 
5 0011 0101 
6 0011 0110 
7 0011 0111 
8 0011 1000 
9 0011 1001 
0011 1010 
: 0011 1011 
< 0011 1100 
= 0011 1101 
> 0011 1110 
? 0011 1111 
TERMINAL STATUS 


Terminal status is made up of 14 status bytes (bytes 0-13) containing information such as 
display memory size, strap settings, configuration menu settings, and terminal errors. These 
14 status bytes are displayed below the self-test screen pattern when the TERMINAL TEST key 
(in the “service keys” set of function keys) is pressed. There are two terminal status requests: 
primary and secondary. Each returns a set of 7 status bytes. 


Primary Terminal Status 
You request the first set of terminal status bytes (bytes 0-6) by issuing the following escape 
sequence: 


Ec:* 


The terminal responds with an Ec \, and seven status bytes followed by a terminator. A 
typical primary terminal status request and response is illustrated in figure 8-1. The exam- 
ple assumes that the DC1 handshake is being used and that the appropriate terminator is a 
<CR>. Figure 8-2 illustrates the function of each bit in each byte. 
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BYTE 


Status 


COMPUTER TERMINAL 


& 4A DC! 
—_$__» 


& \ 2007460 CR 


: 


Byte 0 Byte 6 


ASCII BINARY STATUS 


? 0011 1111 
Lj ___ 315K bytes of display memory 


0 0011 0000————— Function key transmission disabled 
| |______ Space overwrite latch disabled 
Cursor wrap around disabled 


Strapped for line 


Configuration 
0 0011 0000 Straps A-H 
| ae handshake 
Inhibit DC2 disabled 
? 0011 1111—————— Upper case only 


| |______ Block mode 
Auto line feed 
Terminal sends secondary status (always 1) 


4 0011 0100 
|_____ ENTER key has been pressed 


2 0011 0010————— No data comm errors 
Last Self Test ok 
No loader checksum errors (always 0) 
No device errors 


0 0011 0000 
U___ No device status or device operation status pending 


Figure 8-1. Terminal Primary Status Example. 
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PRIMARY STATUS BYTES 


BYTE 0 DISPLAY MEMORY SIZE BYTE 2 CONFIGURATION STRAPS E-H 


ei 7{e]s[4[3 [aii 
of o] +] 1 Jvo}riol of o 


oer G (DC2 Handshake) 
yes (Enabled) 
: no (Disabled) 


This byte specifies the amount of display memory li H (Inhibit DC2) 
available in the terminal. yes (Enabled) 
Note that “‘1111” specifies 15K or more bytes. 5 no (Disabled) 


BYTE 1 CONFIGURATION STRAPS A-D BYTE 3 LATCHING KEYS 


PEE PPD 
havo of ol 11a + hobo 


Strap A CAPS LOCK key 
(Function Key 1 upper case only 
Transmission) O upper and lower case 
1 = yes (Transmitted) 
O = no (Not transmitted) BLOCK MODE Key 
1 block mode 
Strap B 0 character mode 
itn Overwrite Latch) 
yes (Enabled) 
: no (Disabled) 
no auto LF 
Strap C 
(Inhibit End-of-Line Terminal sends 
Wraparound) secondary status 
1 yes (Enabled) 
0 no (Disabled) 


Strap D 

enone 
Page 

: Line 


Figure 8-2. Terminal Primary Status Bytes 


Status 


PRIMARY STATUS BYTES (cont'd) 


BYTE 4 TRANSFER PENDING FLAGS 


oaooooen 
fol of sf + fh hh 


et of ff of ofhn 


Cursor Sense Pending 
1 = yes 
0 = no 


Device Status Pending 
1 = yes 
0 = no 


Function Kev Pending Device Operation Status 


1 = yes Pending 
1 = no 1 = yes 
0 = no 


ENTER Key Pending 


Sgcdagbinly Status Pending 
yes 
no 


o 


BYTE 5 ERROR FLAGS 


fal 7fe[s|4[ sits 
1 4 [1/0] 0 {1/0 1/ 


Data Comm 

1 = parity or buffer 
overflow error 

0 = no error 


Self Test 
1 no error 
0 error 


Device Error 
1 = error 
no error 


Figure 8-2. Terminal Primary Status Bytes (Continued) 
Secondary Terminal Status 


You request the second set of terminal status bytes (bytes 7-13) by issuing the following 
escape sequence: 


Ec ~ 


The terminal responds with an Ec |, and seven status bytes followed by a terminator. A 
typical secondary terminal status request and response is illustrated in figure 8-3. The 
example assumes that the DC1 handshake is being used and that the appropriate terminator 
is a <CR>. Figure 8-4 illustrates the function of each bit in each byte. 
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Status 


COMPUTER TERMINAL 


&~ DC! 
> 


—& 1 0530010 CR 


Byte 7 Byte 13 i. 


BINARY STATUS 


No buffer memory installed. 


0011 0101 (Always five) 


Clear termintor enabled Straps 


Auto terminate enabled Configuration 
Self Test enabled J-L 


0000-——————- Do not send escape codes to printer 
Compatibility mode off 


0000 (Always zero) 


Data comm self-test inhibited 


Memory not locked 


Figure 8-3. Terminal Secondary Status Example. 
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SECONDARY STATUS BYTES 


BYTE 7 BUFFER MEMORY BYTE 9 CONFIGURATION STRAPS J-M 


[0 }rio}vo}110 


Strap J (Auto Terminate 
1 yes (Enabled) 
0 no (Disabled) 


Strap K (Clear Terminator) 
1 = yes (Enabled) 
0 = no (Disabled) 


Memory installed in addition to display memory that is 


| yes (Inhibit test) 
available for use as data buffers (Always 0). 


Strap L (Self Test Inhibit) 
1 
0 no (Allow test) 


Strap M 


Strap M does not apply to the terminal. 


BYTE 8 TERMINAL FIRMWARE CONFIGURATION BYTE 10 CONFIGURATION STRAPS N-R 
(always five) 


= I/O firmware installed Strap N (Printer Escape 


Code Transfer) 


= No APL Firmware 1 = open (Send ESC 


code) 

= Terminal 0 = closed (Do not send 
identifies code) 
self 


Strap P Compatibility 
Mode (Scaled) 
1 = Enabled 
0 = Disabled 


= Non-programmable 
terminal 


Strap Q Compatibility 
Mode (Unscaled) 

1 = Enabled 

0 = Disabled 


Strap R 


0}0 Compatibility Mode off 

0} 1 Scaled Compatibility 
mode 

1|0 Unscaled Compatibility 
mode 

111 Compatibility Mode off 


Figure 8-4. Terminal Secondary Status Bytes 
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SECONDARY STATUS BYTES (cont'd) 


BYTE 11 CONFIGURATION STRAPS S-V BYTE 13 MEMORY LOCK MODE 
(always zero) 


locked in row # 0 
locked in row 0 
(memory overflow 
protect) 


memory lock on 
memory lock off 


Straps S-V do not apply to the terminal. memory full 
memory not full 


BYTE 12 CONFIGURATION STRAPS W-Z 


Strap W (Data Comm Test) 
1 = yes (Inhibit) 
0 = no (Allow) 


Straps X, Y, and Z do not apply to the terminal. 


Figure 8-4. Terminal Secondary Status Bytes (Continued) 
TERMINAL CAPABILITIES 


Four requests can be issued for terminal capabilities: alphanumeric, graphics, interface 
capabilities, and amount of RAM memory. These requests are generated with the following 
escape sequence: 


Ec #5 <x>*” 


where “x” selects the request type, as follows: 
xX REQUESTED INFORMATION 


-1 Alphanumeric capabilities. 


—2 Graphics capabilities. 
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—3 Amount of RAM memory. 


—4 Interface capabilities. 


The terminal responds with a string of bytes. The first byte indicates the number of status 
bytes in the response (this byte does not include itself in the count). The following byte(s) 
contain the requested data (figures 8-5 through 8-9). 


If the “x” parameter is less than -4 (-5, -6, etc.), a single byte, the “@” character (01000000), is 
returned, indicating 0 status bytes. If “x” is greater than 1 and the terminal contains graph- 
ics, then graphics status information is returned. If the terminal does not contain graphics 
and “x” is an unsigned or positive number, the terminal returns its identity (2620A). 


COMPUTER TERMINAL 


E& *s —14 DCI 
B%! CR 


Byte 0 


BINARY STATUS 
01 000010 
tL —_____— String length (no. of bytes) = 2 


001 00101 Simple edit checks incorporated 
| |_______xtended edit checks not incorporated 
Modified data tags incorporated 
Forms cache not incorporated 
(Not used) 


001 00001 Security enchancement supported 
|________ Color not incorporated 
| Not used) 


Figure 8-5. Terminal Capabilities (Alphanumeric- Typical) Status Example 


8-11 


Status 


BYTE O STRING LENGTH 


Not ae: simp Edit Checks 
= yes 
Forms seer | : = no 
1 ie 
0 Extended Edit Checks 
1 = yes 
Modified Data Tags 0 = no 
1 = yes 
0 = no 


Simple checks are: alpha only, numeric only, and alphanumeric. Extended edit checks are those 
accessed using the ‘& & e ’’ escape sequence (refer to Appendix A). 


BYTE 2 DISPLAY CHARACTERISTICS 


= Security Enhancement 
rangi 
yes 
no 


Color 
1 = yes 
0 = no 


Figure 8-6. Terminal Alphanumeric Capabilities Status Bytes 
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BYTE O STRING LENGTH 


Not Used —_———es _ Graphics Present 


1 = yes 
0 = no 


Figure 8-7. Terminal Graphics Capabilities Status Bytes 


Status 
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Status 


BYTE O STRING LENGTH 


ouoooonn 
[oo + frohohabve 


BYTE 2 MOST SIGNIFICANT BYTE 


OB0egoom 
[0 [+ fuohalvajvlvo 


Note: To determine the memory size in K bytes, convert the binary 
number represented by bytes 1 and 2 to a decimal number, then 
multiply by 8 K. 


Figure 8-8. Installed Memory Status Bytes 
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BYTE O STRING LENGTH 


BYTE 1 INTERFACES PRESENT 


REEL 


Not ee Looms Peripheral 
Interface 
Programmable Config. (*& & q) 1 = yes 
Me he 0 = no 
0 = 
Serial Printer Port 
Printer Pass-Through 


Present 
1 = yes 1 = yes 
0 = no 0 = no 


Figure 8-9. Terminal Interface Capabilities Status Bytes 


DEVICE STATUS 


The status of the integral printer or external device can be obtained by issuing a device 
status request. This request would typically be made following a print operation or after 
examining bytes 5 and 6 of the terminal status. 

You request device status by issuing the following escape sequence: 

Ec &p <device code> * 

where <device code> is either 4 or 6. <device code> 6 returns status on the integral 
printer, while 4 returns status on the external device or integral printer depending on the 
setting of the PrinterCode4 field in the Terminal Configuration menu. 

If <device code> is any value other than 4 or 6, the escape sequence is ignored. 

The terminal responds with the sequence Ec \p<device code>, followed by three status 


bytes followed by a terminator. A typical device status request and response are illustrated in 
figure 8-10. 
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Status 


COMPUTER TERMINAL PRINTER 


F& &p4 ADC 


F& \p4081 CR 


Byte O Byte 2 


STATUS 


No print error 


cURL Last print command performed 


Printer is on-line 


Figure 8-10. Device Status Example 


The device status bytes are shown in figure 8-11. 
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DEVICE STATUS BYTES DEVICE STATUS BYTES 
(integral printer) (external printer) 


Status of Last 

Print Command 

1 = last command 
failed 

0 = last command 

successful 


Printer Error* 
1 = yes 
QO = no 


*out of paper or 
printer gate open 


Printer Busy 
Printer not Busy 


Printer Busy 
1 = device transfer in 


Oo 
i ill 


rogress 
Command Execution 0 = se si 
1 = last command 
performed Command Execution 
O = last command 1 = last command 
interrupted performed 


0 = last command 
interrupted 


Printer Present 


Printer Connected 
1 = yes 1 = yes 
0 = no 0 = no 


Figure 8-11. Device Status Bytes 
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Block DataTransfers _==«—s—<COsé<SS 


INTRODUCTION 


This section describes block data transfers from the terminal to the host computer. The types of 
block transfers (all of which occur in Remote mode) are as follows: 


e Initiated by the key. 
e Initiated by the “Ec d” escape sequence. 
e Data transfer in Line Modify or Modify All mode. 


e Transfer of the definition string of a “Transmit” type function key when it is pressed in 
Remote mode. 


e Transfer of one or more user key definition string(s) when the key is pressed, or the 
“Ec d” sequence is received, while the User Key menu is displayed. 


e Status data transfer. 


The manner in which data is transferred depends on the combination of terminal modes, as 
defined by the Line/Page(D), InhHndShk(G), Inh DC2CH), AutoTerm(€J), and ClearTerm(K) 


selections, as well as the Block, Character, Line Modify, Modify All, Format, non-Format, and 
Auto Linefeed modes. 


HANDSHAKING 


The InhHndShk(G) and Inh DC2CH) selections on the Terminal Configuration menu deter- 
mine, in general, the type of handshaking to be used when transferring blocks of data from the 
terminal to the host computer. 


Handshake Types 


There are three possible handshakes: 
1. No handshake, also known as a type 1, in which the terminal simply sends the data block. 


2. A DC1 Trigger handshake (type 2), in which the host computer must trigger the block 
transfer with a DC1 character. 
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3. A DC1/DC2/DC1 handshake (type 3), in which the host computer opens the transfer with a 
DC1 trigger, the terminal signals a transfer ready with a DC2 as a warning, the host 
computer enables the transfer and signals that it is ready to receive a block with a second 
DC1 trigger, and finally the data block is transferred. 


Handshake Mode Selection 


Along with the InhHndShk(G) and Inh DC2CH) straps, the Li ne/PageC(D) selection on the 
Terminal] Configuration menu and Character/Block mode function key selection determine the 
handshake type for some data transfers. Table 9-1 shows the configuration menu settings to 
select a given mode; table 9-2 indicates the current mode for any combination of strap settings. 


Table 9-1. Handshake Selection by Configuration 


TRANSFER HANDSHAKE MODE G H 
TYPE TYPE 
No - 


ENTER key Character 


None 


None - - Yes 


DCl (Option not available) 


DC1/DC2/DC1 


DC1/DC2/DC1 


Status and 
Ec d 


None 


DC1 


DC1/DC2/DC1 


User-defined 
function key 
‘ou kg typ e) 


None Block Page - Yes 


None 


DC1 Block Line No - 


DC1 Character 


DC1/DC2/DC1 


DC1/DC2/DC1 


Block Page 
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Table 9-1. Handshake Selection by Configuration (Continued) 


TRANSFER HANDSHAKE MODE 
TYPE TYPE 


Modify modes 


None 


None 


DC1l (Option not available) 


DCUDC2/DC1 
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Table 9-2. Handshake Mode Interpretation from Configuration 


= InhHndShk(G) strap = Inh DC2(H) strap 
B = Block Mode (1) = Line (0)/Page (1) mode 
Character mode (0) (D strap) 


don’t care 


= no handshaking X 
DC1 handshaking 
= DC2 handshaking 


Hl 


TYPE OF TRANSMISSION 


STATUS FUNCTION MODIFY 
REQ KEY MODES 


N Hl H2 N H1H2 N Hi H2 


These values reduce to the formulae below (the symbol “~” indicates a logical NOT 
function): 


ENTER NONE = (~G)(~B) +H 
key: DC1 = 
DC2 =(~H)G+B) 


Status NONE = 
and Ecd: DCl = 


Transmit NONE = 
function DCl = 


key: DC2 

Modify NONE = 

modes: DC1 = 
DC2 = 


Block Data Transfer 
GH 
~G 


H( G+ BD) 
~G( ~B + ~D ) = ~(G+BD) 


= ~H(G + BD) 


~G+H 


0 
(~H)(G) 


Notes: 1. Permanent Block mode (multipoint datacomm) is equivalent to 


G=H=1. 


2. Handshaking for modify modes (Line Modify and Modify All), for this 
terminal, is different from previous 262X terminals. 


Permanent Block Mode 


When the terminal is configured for HP multipoint datacomm operation, it is in a mode 
referred to as “permanent Block mode” and the effective settings of the InhHndShk(G) and 
Inh DC2CH) straps are both “Yes”, regardless of their settings in the configuration menu. In 
permanent Block mode, there is no handshaking for any data transfers. 


Handshake Priority 


When handshaking other than “none” is in effect, and during receive mode of a half-duplex (e.g. 
HP multipoint) datacomm configuration, more than one status request or other form of block 
transfer may be pending while waiting on the completion of a handshake. In this situation, 
there is a prioritization of the responses rather than a first-in, first-out arrangement. The 


priority list is as follows: 


DC2 for DC1/DC2/DC1 handshake 


Primary status 
Secondary status 
Device status 


Cursor sense (absolute or relative) 
User-defined function key of “T” or “N” type 
GD, 23, or send display (Ec d) Command completion status code (S, F, or U) Terminal ID, 


terminal features, or graphics status 


The priority list is implemented by an internal queue. Only one request response is sent for 
each handshake completed. For device status, cursor sense, function key, and command 
completion code status transfers, there may be more than one request before the handshaking 
is done to allow the resulting transfer to take place. 
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For example, a command status request for the integral printer followed by one for the 
external printer, when the terminal handshaking is configured without DC1’s to trigger the 
status response. Only the most-recently received request will be responded to, because it will 
overwrite any previous ones pending in the prioritized queue. 


DC1 Trigger Reset 


Receipt of a status request or an “Ec d” escape sequence resets the terminals “DC1 Received” 
flag. As a result, when handshaking is selected, a DC1 must be received before the response is 
sent to the host computer, even if a DC1 was sent before the request or escape sequence. 


DC2 Transfer 


When the DC1/DC2/DC1 handshake is used, the DC2 character may be followed by “ending 
characters”. These characters are determined by the Li ne/PageCD) selection, on the Terminal 
Configuration menu. When the Line/PageCD) field is set to “Line”, the ending is CR (LF); 
when set to “Page”, there are no ending characters sent with the DCQ. 


ENTER KEY DATA TRANSFERS 


Data can be sent to the computer in multiple-character blocks by using the @ key. The @@g key 
can be used as a substitute for the @ key by entering “Yes” in the RETURN=ENTER field of the 
Terminal Configuration menu. 


When the terminal is in Remote mode, pressing the @ key sets pending a block transfer of data 
from the workspace to the host computer. The keyboard is locked until the data transfer is 
completed. 


The data transmitted depends on the combination of terminal modes. The modes significant to 
Gi) key data transfer are shown in figure 9-1. 


In studying the following paragraphs, you should keep the following facts in mind: 


e The data transfer is always terminated if a block terminator ora non-displaying terminator 
is encountered. 


e If the data transfer is terminated by encountering a non-displaying terminator, that ter- 
minator may or may not be cleared, depending upon the setting of the ClearTerm field in the 
Terminal Configuration menu, as follows: 

ClearTerm(K) = NO: Do not clear the terminator. 


ClearTerm(K) = YES: Clear the terminator. 


¢ Both the field separator and the block terminator are ASCII control codes and are selectable 
on the Terminal Configuration menu. 


Block Data Transfer 


e When not in Format mode, you can insert a non-displaying terminator at the current cursor 
position by issuing an “Ec _” sequence. This escape sequence can be issued either through 
the keyboard or from a program executing in a host computer. 


e In Format mode, non-displaying terminators may be inserted only into unprotected fields. 
The significant factors involved in a data transfer are as follows: 


e Data block start point. 

e Data block end point. 

e Type of data transferred. 

e End character(s). 

e Cursor location after the transfer is completed. 


These factors are defined by the current combination of terminal modes, which are selected 
using the function keys and by the entries in the Terminal Configuration menu. The applicable 
modes are illustrated in figure 9-1. 


Character 


ne 


Format Non-Format 


+ 


Line Modify Format Non-Format Format Non-Format 


Ses ee 


Autoterm Non- Autoterm Non- Autoterm Non- Autoterm Non- 
Autoterm Autoterm Autoterm Autoterm 


Figure 9-1. Modes Affecting ENTER Key Operation 


Data Transfer Event Sequence 


START POINT SELECTION. The start point of the data block is determined by the terminal 
mode combination and the current cursor position. In many situations, the cursor is 
repositioned before the transfer is started; in others, the current cursor position becomes the 


start point. 


Block Data Transfer 


The cursor might be repositioned either backward or forward. For forward repositioning, the 
start point is usually the start of the next unprotected or transmit-only field. When it is 
repositioned backward, a search is made for one of the following: column 1 of the current line, 
the first block terminator or non-displaying terminator, the home up position, the logical 
start-of-text, or the “Start Col” position selected on the Terminal Configuration menu. Then 
the cursor is located at this point, which becomes the start point. 


When the AutoTerm(J) field is set to “Yes”, the cursor is repositioned before handshaking is 
done (if handshaking is selected); in fact, before even the first DC1 is received from the host. 
For all other menu field selections affecting cursor repositioning, the cursor is positioned after 
handshaking is completed. 


Cursor positioning after an @ keystroke is different from that of the send display (Ec d) 


escape sequence in that when the “Ec d” escape sequence is used, the cursor is never 
repositioned. 


END POINT SELECTION. The end point is determined by one or more “terminating agents”, 
as listed below: 


e Block terminator (BT). 

e Non-displaying terminator (NDT). 

e End of the line. 

e End of the field (unprotected or transmit-only). 
e End of the workspace. 


In many cases, the data block can be terminated by more than one agent. In such cases, the first 
agent encountered ends the block. 


DATA TRANSFER. The type of data transferred depends on the current combination of 
terminal modes. Data types that might be transferred are as follows: 


e ASCII displayable characters. 

e ASCII control codes (characters). 

e Video enhancement escape sequences. 

e Alternate character set escape sequences. 
e Field definition escape sequences. 

e Edit check escape sequences. 


Field definition types include: unprotected fields, protected fields, transmit-only fields, and 
security fields. Edit check types include: numeric-only, alphabetic-only, and all characters. 


END CHARACTER TRANSFER. When the last character of the data block has been sent, 
the terminal adds one or more “end characters” to the data block. These are as follows: 


e Block terminator. 
e Carriage return. 
e Line feed (if enabled). 


The type of end character(s) transmitted depends on the terminal mode combination. 
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CURSOR LOCATION. The location of the cursor after the block transfer is completed 
depends on the terminal mode combination. It will be one of the following: 


e Immediately following the end character. 

e Column 1, with or without a line feed. 

e Start column, with or without a line feed (modify modes data transfer). 

e First column after the end of a field (when a field or portion of a field is transmitted). 
e Last character position in the field transmitted. 


Non-Format Mode Data Transfer 


The following paragraphs contain some general rules applicable to data transfer when not in 
Format mode. 


DATA TRANSFERRED. Data transmitted in non-Format mode is as follows: 


e ASCII displayable characters. 

e ASCII control codes. 

e Video enhancement escape sequences. 

e Alternate character set escape sequences. 

e Field definition escape sequences (including edit check escape sequences). 


Video enhancements, alternate character set selections, field definitions, and edit checks in 
display memory are converted to escape sequences and sent with the ASCII characters. 


Duplicate escape sequences are stripped from the data block before transmission. The 
duplications remain in the terminal display memory. 


CURSOR START POINT. The left margin setting has no effect in cursor positioning before or 
after a block transfer. For block transfers, the “home up” position for cursor repositioning is not 
the same as the “home up” for the escape sequence or keystroke. The block transfer “home up” is 
the top of the workspace and is not affected by the left margin setting as is the normal “home 
up”. 


When in Block mode and with the menu Aut oTerm(J) field set to “Yes”, the search backward, 
for a character (block terminator or non-displaying terminator) at which to locate the cursor 
start point, ends at the top of the workspace. The left margin setting is ignored. 


If there is a memory-locked area and the cursor is outside of it when the @ key is struck, the 
search backward for a cursor start point skips over the memory-locked area. 


If the cursor is within a memory-locked area, a non-displaying terminator (NDT) is entered at 
the cursor location and the backward search includes the memory-locked area as well as any 
area preceding it. 


If the top row of the workspace is below the memory-locked area and no block terminator or 
NDT is found in the memory-locked area, the cursor is set to the top of the workspace. Note that 
in a case where the cursor is in the memory-locked area to begin with, the inserted NDT would 
not be encountered and the transfer would terminate elsewhere. 
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Format Mode Data Transfer 


The following paragraphs contain detailed information on the data fields recognized by Format 
mode, checks made on the fields before data transmission, the data block start point, and the 
type of data transferred. 


FIELDS.The start point for a field is defined by a “start field” indicator. A “stop field” indicator 
defines the end of the field. A single field may extend beyond one line or row; such a field is 
called a continued field. For a continued field, a start field indicator is used in the first column 


of the second and each consecutive line occupied by the field. A stop field indicator is used at the 
end of the field. 


If a start field is not in column 0 of a line following one containing a field with no stop field, the 
end of that line is the implicit end of field. No explicit stop field is needed. 


The field separator or block terminator, as selected on the Terminal Configuration menu, is 
transmitted after the contents of the field, as would occur normally. 


FIELD CHECKS. Two field attributes, the “required” attribute and the “modified data tag”, 
are checked after the @ key is pressed or at transmission time. Other attributes are checked 
when the fields are being filled by the user or when the field is to be exited. 


Before the keystroke is acknowledged, a check is done to ensure that all “required” fields 
have data entered in them. This check is done before any cursor repositioning and before any 
handshaking is done. They must all be in this state, even though none would be transmitted, 
given the current mode conditions and cursor position. 


The “required” field check is not done for the “send display” (Ec d) data transfer. 


CLEARING OF TERMINATORS. Non-displaying terminators are cleared when tabbed 
over or when a “clear display” operation is executed. They are not cleared, however, when a 
cursor-move keystroke or cursor-movement escape sequence is executed. 


Block terminators, like normal characters, are not cleared by tabbing. 


START POINT. When in Block mode with the Aut oTermC€ J) strap set, the search backward for 
a block terminator or non-displaying terminator includes the protected fields. If a terminator 


is found in a protected field, the block transfer begins at the start of the next unprotected field. 
This is not a likely event, however. 


Unlike the non-Format mode case, a memory locked area is searched (after the workspace is 
adjusted completely) and is treated as the rest of the workspace is. This is the case also for 
“home up”; the memory-locked area is only special in Format mode, in that it does not roll up or 
down. 


DATATRANSMITTED. In Format mode, only the ASCII characters (both control codes and 
displayable characters) in unprotected fields are transmitted. 


When the terminal is configured to send only “modified” fields, data compression is performed. 
When in Character, Block Line, and Block Page modes, trailing blanks are eliminated from the 


field contents. 
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In Character and Block Line modes (but not Block Page mode), a field is sent to the host 
computer even though it has not been modified, that is, the MDT is not checked. In Block Page 
mode, only modified fields are sent. 


When a field which has been modified is transmitted, the field separator character, selected on 
the Terminal Configuration menu, is sent for each unmodified field preceeding the modified 
one. If a field has been filled with blanks (for example, by “clear display” from the keyboard), 
then one blank is sent for each field; only trailing blanks are eliminated. A “clear display” from 
the host computer leaves the cleared fields unmodified. 


Transfer End Characters 


The character(s) appended to the end of a data block for each block transfer depends on the 
mode combination and the type of transfer. The transfer end characters are listed in table 9-3. 


Table 9-3. Transfer Ending Characters 
LEGEND: 


BT = Block terminator 
NDT = Non-displaying terminator 
CR = Carriage return 
LF = Line feed 
(LF) = Line feed, if enabled 
EOB = End of Block (of lines or fields) 
EOL = End of Line or Field 
EOW = End of workspace (Cursor located at end of workspace when transfer in- 
itiated. Also includes condition where there is no data to transfer.) 


TRANSFER TYPE 
ENTER KEY OR Ec d 


STATUS OR BT OR 
USER KEY NDT 


Character 
or 
Block Line 


Block Page 
Format 


Block Page 
Non-Format 
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ENTER Key Data Transfer Summary 


Most of the preceding information is summarized in table 9-4. 


Table 9-4. ENTER Key Block Transfer Summary 


LEGEND: 

LF = Line Feed FS = Field separator 
CR = Carriage return EOL = End of line 

BT = Block terminator EOF = End of field 

NDT = Non-displaying terminator EOW = End of workspace 


Note: 1. Multiple entries in the “Terminating Agent” column indicate the data block will be 
terminated by whichever type of entry is encountered first. 


2. An “LF”, enclosed in parenthesis, indicates a line feed will occur, if enabled. 


3. The entry “all ASCII chars” includes both displayable and control ASCII characters 
(decimal codes 0-127). 


END 
CURSOR START | AGENT] TRANSFERRED | CHAR;|CURSOR END 


CHARACTER |Column1,current | BT All ASCII chars Immediately 
NON-FORMAT | line. and the following following ter- 
Ec sequences: minator. 


e Video enhance- 
ment 

e Alt char set 

e Field definition 


If no data to be 
transferred or cur- 
sor is at end of 
workspace when 


Column 1. LF, if 
enabled. 


9-12 


Block Data Transfer 


Table 9-4. ENTER Key Block Transfer Summary (Continued) 


MODE 


CHARACTER 
FORMAT 


BLOCK LINE 
NON-FORMAT 


AutoTerm 
CJ) = NO 
Inh DC2 
CH) = YES 


AutoTerm 
CJ) = NO 
Inh DC2 

CH) = NO 


CURSOR START 
EOF 


Current cursor 
position, if in an 
unprotected field, 
else start of next 


unprotected field. 


BT 
NDT 


BT 
NDT 


Column 1, current 
line. 


EOL 


Current cursor| BT 
position. NDT 


AGENT | TRANSFERRED 


All ASCII chars. If 
cursor is at end of 
workspace when 
transfer is in- 
itiated, only “end 
char” sent. 


Same as above 


All ASCII chars 
and the following 
Ec sequences: 


e Video enhance- 
ment 

e Alt char set 

e Field definition 


If no data to be 
transferred or cur- 
sor is at end of 
workspace when 
transfer is in- 
itiated, only “end 
char” sent. 


Same as above 


All ASCII chars 
and the following 
Ec sequences: 


e Video enhance- 
ment 

e Alt char set 

e Field definition 


If no data to be 
transferred or cur- 
sor is at end of 
workspace when 
transfer is in- 
itiated, only “end 
char” sent. 


END 
CHAR|CURSOR END 


CR First column af- 


(LF) |ter the end of 
the field sent. 

BT Immediately 

CR |following ter- 

(LF) | minator. 

BT Immediately 

CR’ |following ter- 

(LF) | minator. 

CR Same as above 

(LF) 

BT Same as above 

CR 

(LF) 
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Table 9-4. ENTER Key Block Transfer Summary (Continued) 


END 
CHAR)/CURSOR END 


Same as above 


NDT entered at 
current cursor po- 
sition. Then cur- 
sor moved to first 


previous BT or 
NDT. If none 


All ASCII chars 
and the following 
Ec sequences: 


e Video enhance- 
ment 


Same as above 


e Alt char set 
e Field definition 


found, cursor is 

homed (left mar- 

gin ignored). 
If no data to be 
transferred or cur- 
sor is at end of 
workspace when 
transfer is in- 
itiated, only “end 
char” sent. 


Column 1. LF, if 
enabled. 


Same as above 


If already an NDT No data transmit- Cursor doesn’t 
at current cursor move. 
position, cursor 

remains at cur- 

rent position. 


BLOCK LINE | Current cursor 

FORMAT position if in an 
unprotected field, 

AutoTerm else start of next 

(J) = NO unprotected or 
transmit-only 
field. 


All ASCII chars. Immediately 
following the 


terminator. 


First column 
following end of 
field. 


Same as above 
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Table 9-4. ENTER Key Block Transfer Summary (Continued) 


AutoTerm 
(J) = YES 


BLOCK PAGE 
NON-FORMAT 


AutoTerm 
CJ) = NO 
Inh DC2 

CH) = YES 


Cursor in protec- 
ted field. 


Cursor not cur- 
rently in a protec- 
ted field: An NDT 
entered at current 
cursor position. 
Then, cursor 
moved to first pre- 
vious BT or NDT. 
If none, then cur- 
sor homed. 


If already an NDT 
at current cursor 
position. 


Home up position 
(left margin ig- 
nored). 


Bell sounds. No 
data transmitted. 


All ASCII chars. If 
no data to be sent, 
“end char” trans- 
mitted. 


Same as above 


No data transmit- 
ted, only ‘‘end 
char”. 


All ASCII chars 
and the following 
Ec sequences: 


e Video enhance- 
ment 

e Alt char set 

e Field definition 


Each line followed 
by CR LF (regard- 
less of whether 
Auto Linefeed 
mode is enabled or 
disabled). Last line 
followed by “end 
char’ after the 
usual CR LF. 


If no data to be 
sent, only “end 


char” is transmit- 
ted. 


CHAR|CURSOR END 


Cursor doesn’t 
move. 


Immediately 
following the 
terminator. 


First column 
following end of 
field. 


Cursor doesn’t 
move. 


Immediately 
following the 
terminator. 
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Table 9-4. ENTER Key Block Transfer Summary (Continued) 


AutoTerm 
CJ) = NO 
Inh DC2 

CH) = NO 


AutoTerm 
(J) = YES 


BLOCK PAGE 
FORMAT 


AutoTerm 
€J) = NO 
Inh DC2 

CH) = YES 
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CURSOR START 


Current cursor 
position. 


An NDT entered 
at current cursor 
position. Then, 
cursor moved to 
first previous BT 
or NDT. Cursor 
homed, if none 
found (left margin 
ignored). 


If already an NDT 
at current cursor 


position. 


Home up position. | BT 


Same as above 


Same as above 


No data transmit- 
ted, only “‘end 
char”. 


All ASCII chars in 
unprotected and 
transmit-only 
fields. Each field 
transmitted as a 
separate block. 
Each field, except 
the last, is followed 
by a field separa- 
tor. The last field is 
followed by the 
“end char”. 


If no unprotected 
or transmit-only 
fields found, only 
“end char” sent. 


AGENT |TRANSFERRED |CHAR/ICURSOR END 


Same as above 


Same as above 


Cursor doesn’t 
move. 


Immediately 
following the 
terminator. 


Same as above 


Block Data Transfer 
Table 9-4. ENTER Key Block Transfer Summary (Continued) 


CURSOR START | AGENT |TRANSFERRED |CHAR/CURSOR END 


AutoTerm 
CJ) = NO 
Inh DCe 

CH) = NO 


AutoTerm 
(J) = YES 


MODIFY 
MODES 


Current cursor 
position. 


Cursor currently 
in an unprotected 
field: an NDT en- 
tered at current 
cursor position. 


Then, cursor 
moved to first pre- 
vious BT or NDT. 
If none, then cur- 
sor homed. 


Cursor currently 
in a protected 
field. 


If already an NDT 
at current cursor 
position. 


Logical start-of- 
text position, if 
one is defined. 
Else to “Start Col” 
as specified in Ter- 
minal Configura- 
tion menu. 


Same as above 


If no unprotected 
or transmit-only 
fields found, only 
“end char” sent. 


Same as above 


Same as above 


Bell sounds. No 
data transmitted. 


No data transmit- 
ted, only ‘“‘end 
char”. 


All chars, in- 

cluding: 

e Control codes 

e Video enhance- 
ment Ec se- 
quences 

e Alt char set Ec 
sequences 

e Field definition 
Ec sequences 


Same as above 


Same as above 


Same as above 


Cursor doesn’t 
move. 


Cursor doesn’t 
move. 


Immediately 
following ter- 
minator. 


Column at 
which trans- 
mission began. 
LF, if enabled. 


9-17 


Block Data Transfer 


SEND DISPLAY (Ec d) 


From a program executing in a host computer, you can trigger a block transfer of data from the 
workspace to the host computer by issuing the following escape sequence: 


Ec d 


This escape sequence is only responded to when received over a datacomm line; it is ignored if 
entered through the keyboard or issued from a user key (unless Block mode is enabled). With 
the following exceptions, the resultant data transfer is performed as though the key had 
been pressed: 


1. The cursor is not repositioned. The data transfer always begins at the current cursor 
position. 


2. Anon-displaying terminator is never inserted at the cursor position as part of the operation 
(the AutoTermC€J) configuration parameter is ignored). 


The “Ec d” sequence also temporarily disables the keyboard so that the Qf key cannot be used 
until the current data transfer is completed. Ifthe “Ec d” sequence is received while an {i key 
data transfer is in progress, the escape sequence is ignored. 


Note that an“Ec d” sequence resets the “block trigger received” flag. This means, for example, 
that if you are using the DC1 handshake and the terminal receives a <DC1> followed by the 
“Ec d”, it “forgets” that a block trigger (the <DC1>) was just received and thus will not send 
the data immediately. The terminal must receive another <DC1> before it will start the data 
transfer. 


TRANSMIT-TYPE FUNCTION KEY DEFINITION STRING TRANSFER 


If a function key of Transmit type is pressed in Remote mode, its definition string will be 
transmitted to the host computer, as a block. It can also be transmitted using the following 
escape sequence: 


Ec &f <x>E 
where “x” is the identification number (1-8) of the function key. 
When in Block Page mode, the end character is the configured block terminator; otherwise the 


ending is CR (LF). 


USER KEY DEFINITION STRING TRANSFER 


When the User Key menu is displayed and the terminal is in Remote mode, both the {J key and 
“Ec d” sequence cause one or more of the function key definitions to be transmitted, in the 
escape sequence form. The Aut oTerm(€J) and ClearTerm(K) entries on the Terminal Configu- 
ration menu are ignored under these circumstances. 


9-18 


Block Data Transfer 


The first key definition sent is the one on the line on which the cursor is located. 


In Block Page mode, all of the function key definitions, from the cursor row to the end of the 
menu, are transmitted. Then, the cursor is positioned on the blank line following the last 
function key definition. 


In Character or Block Line mode, only one key definition is transmitted, but the cursor is 
always moved to the start of the next key definition, regardless of the state of Auto Linfeed 
mode. Block terminators in the definition string are treated the same as any other character. 
Non-displaying terminators are ignored. 


Table 9-5 lists the end characters. 


Table 9-5. End Characters for User Key Definition String Transfer 


LEGEND: 
BT = Block terminator 
NDT = Non-displaying terminator 
CR = Carriage return 
LF = Line feed 


(LF) = Line feed, if enabled 
EOB = End of Block (of lines or fields) 
EOL = End of Line or Field 
= End of workspace (Cursor located at end of workspace when transfer initiated. 
Also includes condition where there is no data to transfer.) 


Character 
or 
Block Line 


Block Page 
(Format 
and Non- 
Format) 
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STATUS DATA TRANSFER 


The status request types are as follows: 


e Primary and secondary status. 

e Device status. 

¢ Cursor position sensing (both absolute and relative). 
¢ Command completion status (S/F/U). 

e Terminal identification. 

e Terminal features. 

These requests are all intiated by escape sequences, and they are all returned as fixed-length 
strings of ASCII characters. 


The ending character is the configured block terminator when in Block Page mode, otherwise 
the ending is CR (LF). 


SPECIAL MODES 


Two modes, Auto Keyboard Lock and Send Cursor Position, are available for use under special 
circumstances. Auto Keyboard Lock mode can be used when the terminal is used with the X.25 
protocol, and Send Cursor Position mode can be used for combinations of terminal modes which 
require that the cursor position be sent to the computer before the data transfer begins. Both 
modes are accessible only through escape sequences. 


Auto Keyboard Lock Mode 


Use of the X.25 protocol in a network in which the terminal is connected requires that the block 
of data sent is received and acted upon (in some way) before the terminal sends another data 
block. To ensure this, Auto Keyboard Lock mode locks the terminal keyboard in a manner in 
which the keyboard will normally be unlocked only by the receiving host. 


Auto Keyboard Lock mode is accessible only by the following escape sequences: 

Ec & k 1K Enable Auto Keyboard Lock mode 

Ec & k OK Disable Auto Keyboard Lock mode 
When disabled (the default mode), the terminal will act as currently defined. When enabled, 
the user-definable function keys which have been assigned the Transmit Only attribute and 
the Gi key will leave it locked after the data transfer has taken place. The host computer can 


then unlock the keyboard (with the “Ec b” sequence) when it is ready to receive more data. 


NOTE: When the keyboard is unlocked, the keyboard input buffer is flushed, so that any data 
in it is lost. 


A soft reset on the terminal will unlock the keyboard, but will not affect Auto Keyboard Lock 
mode. 
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A hard reset or power-on will put this mode in its default state (disabled). 


The send display (Ec d) sequence is not affected by the Auto Keyboard Lock mode. However, 
the escape sequence which triggers the user-defined function keys (Ec &f<n>E) is affected by 
this mode, since it is defined to act as though the key selected in the escape sequence is 
depressed. 


Send Cursor Position Mode 


Under certain circumstances, when the @ key is used, the current cursor position is required 
before the data is transferred. In Send Cursor Position mode, the current cursor position is 
supplied to the computer in the form “Ec &a<xxx>c<yyy>R” inserted at the start of the data 
block. The cursor position (xxx, yyy) is in workspace-relative form (refer to Workspace Address- 
ing in Section 4, Display Control), and is the same form as that for an absolute cursor sense 
status request (Ec a). 


Send Cursor Position mode is valid only when the terminal is in Block mode. 

The action of Send Cursor Position mode occurs when the key (or the @@™ key when the 
Return=Enter field on the Terminal Configuration menu is set to YES) is pressed or when any 
user key of type Transmit Only is pressed. 

The cursor position sent is that of the cursor before any repositioning is done, regardless of the 
entries on the Terminal Configuration menu. The block transfer obeys the usual handshaking 
conventions. 

Send Cursor Position mode cannot be activated in a Send Display operation (initiated by the 
escape sequence “Ec d”). However, it can be activated for the function key triggering opera- 


tion, initiated by the escape sequence “Ec &f <x>E”. 


A soft reset will leave Send Cursor Position mode unchanged. A hard reset will set it to its 
default (disabled) condition. 


This mode is accessible through an escape sequence only. The sequences for enabling and 
disabling the mode are as follows: 


Ec&x1C Enable SCP mode 
Ec&xOC Disable SCP mode 


These escape sequences cannot be combined with other “Ec &x” type sequences. 
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INTRODUCTION 


When an error occurs, the terminal displays an error message at the bottom of the screen, on 
lines 25 and 26. Some errors indicate wrong keyboard input. Others indicate improper config- 
uration settings. A few signal a terminal malfunction. 


ERROR MESSAGES 


The terminal generates several kinds of status checks and diagnostic error messages. You 
should concern yourself with two: user-error messages and system error messages. 


Most user error messages occur when you enter data that the terminal was not expecting or 
request a service that the terminal cannot perform. However, some errors result from incom- 
patible settings in the configuration menus. 


System error messages may indicate the integral printer is malfunctioning (see Appendix C 
if this option applies to your terminal) or that the battery protecting non-volatile memory 
has failed (see appropriate paragraphs in Section 11). 


Error messages appear on lines 25 and 26, replacing the function key labels. Pressing the 
79 key clears the error message, restores the labels, and unlocks the keyboard. 


Table 10-1 lists the error messages and their meanings. 
Table 10-1. User Error Messages 


MESSAGE MEANING 


Configuration Must Be | Multipoint or modem configurations are invalid. 
FULL DUPLEX HARDWIRED 


Default Configurations | This message occurs whenever the terminal cannot read non- 


Used volative memory or finds it malfunctioning for any reason. In 
this case, the terminal uses a default set of configuration 
parameters. 


Device Busy A device selected for a data transfer is currently being used 
by another process. 
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Table 10-1. User Error Messages (Continued) 


MESSAGE MEANING 


An attempt to perform a function that has been program- 
matically “locked”. 


Function Locked 


Illegal For Edit 
Type: ALPHABETIC 


While in Format mode, an attempt to enter invalid data into 
a field defined as “alphabetic only”. 


Illegal For Edit 
Type: NUMERIC 


While in Format mode, an attempt to enter invalid data into 
a field defined as “numeric only”. 


Either no source device was selected or the selection is in- 
valid. 


Illegal or No 


Source Device 


Either no destination device was specified or the selection is 
invalid. 


Illegal or No 
Destination Device 


Illegal Unit Device The specified unit is an invalid selection. 


Integral printer is malfunctioning. It may just be out of 
paper or the metal latch (under the plastic printer lid) may 
be ajar. 


Integral Printer 
Error 


A conflict exists between two interrelated fields in the dis- 
played configuration menu. (An example would be disagree- 
ment between the DataBits and Parity fields in one of the 
point-to-point datacomm configuration menus.) 


Invalid Configuration 


MEMORY FULL 


Display memory is full and Overflow Protect is preventing 
accidental loss of data. Either disable Memory Lock (and, 
perhaps, enable data logging) or delete some lines from the 
workspace. 


No hardware device exists or no device driver program exists 
for the sending or receiving of data to/from the device. 


No Device Driver 


Pod/Driver Types 
Not Matched 


The configuration selections specify “Point-to-Point” while 
the hardware supports “Multipoint”. 


An attempt to perform a data transfer between devices ex- 
cept one of the “to” devices is the same as the “from” device. 


Source = Destination 


Use NEXT or PREVIOUS 
Key 


An attempt was made to enter data through the keyboard to 
change a configuration field that is underlined. Such fields 
can only be changed by using the NEXT CHOICE or PREVI- 
OUS CHOICE function keys. 


Value Out Of Range The configuration menu field marked by the cursor contains 


a value that falls outside its acceptable range. 


10-2 


Terminal Maintenance _—=«-—s—_——sézdTY*”T 


INTRODUCTION 


This section provides terminal maintenance information, including the following: 
e What to do if the terminal malfunctions at power-on time. 

e Troubleshooting procedures when the terminal malfunctions during operation. 
e Adjustments for optimizing the display. 


e Preventive maintenance procedures. 


MALFUNCTION AT POWER ON 


When you power the terminal on, the terminal performs a power-on test. The test can last as 
long as 55 seconds. After successful completion of the test, the terminal “beeps” and displays 
the initial screen image. Figure 11-1 shows the initial screen display for a terminal in its 
primary HP personality. See Appendix F for the initial display when the terminal “comes up” 
in its alternate IBM state. 


Terminal 
Screen 


Figure 11-1. Initial HP Screen Display 
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If the terminal fails to reach this state, turn the power switch off and call your nearest 
Hewlett-Packard sales and service office for help. 


If the terminal displays the message: “Default Configurations Used”, the battery protect- 
ing non-volatile memory may have jarred loose. Press the @=J key, then follow the procedure 
given later in this section on removing, inspecting, then replacing the battery support. Turn 
off the power to the terminal, then turn it back on. If the same message reappears, see the 
paragraph in this section on performing the Terminal Test. 


If the Terminal Test completes successfully, the battery is probably faulty, so replace it. 
However, if that fails to solve the problem, contact your local sales and service office for help. 


If the “Default Configurations Used” message appears, you may have to recenter the 
screen. To do so, refer to “Centering the Screen Image” at the end of this section. 


TROUBLE-SHOOTING PROCEDURES 


Other terminal problems may arise during normal operation. You should conduct the follow- 
ing procedures (in the order presented here) before calling a service representative. 


Configuration Checking 


Sometimes what appears to be a terminal malfunction may be an incorrect terminal- 
computer configuration. When the terminal appears to malfunction, before resetting the 
terminal or conducting any tests, verify that the parameters in each configuration menu are 
correct for the task at hand. If you believe configuration settings may be the problem, refer to 
Section 3, or the appropriate person within your installation, for help. 


Resetting The Terminal 


Occasionally, you may find it necesary to reset the terminal to clear an error condition. There 
are two types of reset: a soft reset and a hard reset. Both types stop printer and datacomm 
operations. Additionally, a hard reset activates the configuration values stored in non- 
volatile memory and destroys all data in workspace memory. (That is, a hard reset returns 
the terminal to its power-on condition.) For these reasons, you should use discretion when 
considering a reset operation. 
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SOFT RESET. You perform a soft reset by pressing the key. A soft reset has these 
effects: 


e The terminal bell rings. 

e The active configuration values remain in effect. 

e The terminal preserves all data stored in workspace memory. 
e The window maintains the current screen display. 


e The terminal unlocks the keyboard. 


If Display Functions is enabled, the terminal disables it. 


If Record Mode is active, the terminal cancels its selection. 
e The terminal stops all operations by devices (such as printers) which it controls. 
e The terminal stops transferring data to the datacomm line. 


HARD RESET. You perform a hard reset by simultaneously pressing the 0p. and Gp 
keys. A hard reset has these effects: 


e The terminal bell rings. 


e The terminal resets all configuration parameters to the values stored in non-volatile 
memory. 


e The terminal destroys any data stored in workspace memory. 


e The terminal resets the user-defined function keys to the default values. 


The terminal unlocks the keyboard. 


The terminal displays the Modes set of function key labels. 
e The terminal sets the left margin to column 1 and the right margin to column 80. 


e The terminal clears all tabs. 
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e If enabled, the terminal disables the following capabilities: 


. Display Functions 

. Line Modify 

. Insert Character 

. Memory Lock 

CAPS Mode 

Record Mode 

. Monitor Mode 

. Any special datacomm modes 
. Extended Characters Mode 

. Top or Bottom Logging 


a" 


e If an integral printer is present, the terminal turns off any Expand Print, Compress Print, 
Report Print, or Metric Print selection. 


e The terminal stops all operations by devices which it controls. 


e The terminal stops transferring data to the datacomm line. 


Terminal Self Test 


Your terminal can test itself for correct operation. If your installation has not programmati- 
cally locked the Service Keys, you can initiate a test by pressing the the following keys, in 
sequence: 


@. service keys, TERMINAL TEST 


When the test completes successfully, the terminal displays a test pattern on the screen (see 
figure 11-2). If the test pattern does not appear or if an error message replaces the function 
key labels, you could conduct additional tests to isolate the problem, or you could contact 
your nearest Hewlett-Packard sales and service office for help. 


ze E 
@ 


SBA OEY x »S as $Z&'C)*+ ,-./0123 456789:; 
DEFGHIJK  LMIN RS YE defghijk Iimnopqrs) tuvwxyzf 


alll all a tH ean 
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Vig vase WEez0123 45678924 

flaBy gE€dAnNLGK apupnzy0o TEsSxVCtT W~TesTaBw GEdrdnreGx wpvenzyBo tTEAsxUCT 


OPBGVEFGHILKLPNG <008000 oSoo0000 


Figure 11-2. Terminal Test Pattern 
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PREVENTIVE MAINTENANCE 


Two simple procedures which you may do to help ensure the proper operation of your termi- 
nal are (1) annually replacing the battery that protects non-volatile memory and (2) keeping 
the screen and keyboard clean. 


Cleaning The Screen And Keyboard 


You should regularly clean your terminal to remove dust and grease. First, dust lightly using 
a damp, lint-free cloth. (Paper towels are fine.) The cloth should be just damp enough to pick 
up dust. Avoid wiping dust or lint into the keyboard area. 


If smudges or fingerprints persist, you can use a mild solution of soap and water. Remember 
to wring the cloth thoroughly; otherwise, rubbing the dirty areas will drip water over the 
terminal. Avoid getting any liquid between the keys. 


CAUTION: Never use petroleum-based cleaners, such as lighter fluid, or cleaners contain- 
ing benzene, trichloroethylene, dilute ammonia, ammonia, or acetone. These 
cleaners may harm the plastic surfaces. 


Protecting Non-Volatile Memory 


NON-VOLATILE MEMORY. Display memory is volatile memory; that is, it loses stored 
information upon power failure. Non-volatile memory is a battery-maintained portion of 
RAM memory that stores configuration parameters. Without the battery power supply, this 
information would also be lost whenever power to the terminal is turned off. 


BATTERY REPLACEMENT. To safeguard non-volatile memory, you should replace the 
battery every 12 months. You can obtain a new battery through commercial outlets by 
requesting a Mallory Battery, Type TR133. Alternatively, you can order batteries through 
your local HP Sales and Service Office by using the following name and part number: 


Terminal Battery, HP Part No. 1420-0259 


By leaving the terminal powered on, configuration data should be protected when you replace 
an old battery. However, because bumping the terminals could accidentally jar the battery loose, 
it is advisable to keep a record of the terminal’s configuration menus. Since you can copy the 
screen’s display to a printer (either external or integral), it is a simple task to display each 
menu then copy it. 
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REFER TO MANU/g, 
BEFORE SERVICT YS 


Battery 
Support 
Tabs 


Figure 11-3. Battery Support Location 


The battery is located above the terminal’s rear panel (figure 11-3). To replace the battery, 
perform the following procedure: 


Step 1. If terminal power is off, turn it on and wait until the terminal is ready for use. (The 
terminal now supplies power to non-volatile memory. This “protects” the configura- 
tion menus while you replace the battery.) 


Step 2. Refer to figure 11-4. Squeeze the tabs toward the center of the battery support with 
enough pressure to disengage the flanges which hold the battery support in place. 
Pulling down frees the battery support from the terminal. 


Step 3. Remove the old battery from the support. 


Step 4. Insert the new battery into the support. Be sure the positive end of the battery 
corresponds to the positive end of the support (+ to + and — to —). 


Step 5. Insert the battery support into the terminal. A slotted guide in the outward-facing 


side of the support ensures that you replace the battery support with the correct 
polarity. 
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Figure 11-4. Battery Replacement 


DISPLAY ADJUSTMENTS 


The terminal has two display adjustments (brightness and focus) which you may use if the 
screen’s image appears fuzzy or dim. Since these two adjustments interact, it may be neces- 
sary, after adjusting one, to readjust the other until a satisfactory condition is achieved. 


In addition to brightness and focus, an adjustment is available for centering the display on 
the screen. 


Brightness 


The Brightness Control knob is located on the terminal’s rear panel (figure 11-5). If you are 


facing the rear panel, turning the knob clockwise increases the brightness. Turning the knob 
counter-clockwise decreases the brightness. 


Position the cursor near the middle of the screen and enter a few characters. Then adjust the 
brightness so the image is comfortable to your eyes. 
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Focus Brightness 
Control Control 


Figure 11-5. Screen Brightness Control 


Focus 


The Focus knob is located beside the Brightness Control knob. Using the characters that you 
just centered on the screen, turn the Focus knob to the right or left until the characters 
appear in sharp focus. 


Centering the Screens Image 


Before beginning the shifting operation, enter several lines of data all the way across the 
screen, to supply a reference for the shifting operation. 


Shifting the screen’s image left or right requires pressing four keys simultaneously; these are 
both @@g keys (one each at the lower left and lower right corners of the alphanumeric part of 
the keyboard), , and either the or key. To shift the image left, use the key; 
to shift the image right, use the Gy key. 
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INTRODUCTION 


Escape codes are a device which allows terminal operations to be executed from a program. 
When a terminal receives an escape code from an executing program, it performs the operation 
specified in the escape code. 


Escape codes consist of most of the operations performable at the terminal using the non- 
alphanumeric keyboard keys. Such operations include control of the following: 


Cursor location, sensing and selection 
Display and workspaces (next page, insert line, etc) 
Margins and tabs 

Display enhancements 

User-defined keys 

Terminal modes (auto linefeed, local echo, etc) 
Alternate character set selection 

Graphics status request 

Terminal status request 

Terminal self test and reset 

Peripheral devices 


All escape codes begin with the escape character “Ec” (produced with the & key), followed by 
the body of the escape code. The body of the code can consist of one or more of the keyboard 
letters and symbols. Most escape codes can also be performed by entering them from the 
keyboard. However, if the terminal is in Remote mode, the escape code will be executed only if 
the host computer is echoing the terminal input (the “Local Echo” field of the Terminal 
Configuration menu set to No). 


NOTE: If the body of an escape code consists of more than one character and ends in a letter, 


THE TERMINATING LETTER MUST BE CAPITALIZED; otherwise, the escape code 
will not be recognized as such. For example, Ec&dA (not Ecéda). 
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To set configuration parameters using escape codes, you must use an Ec &k, Ec &s, orEc ) 
sequence, depending upon which parameters you wish to set. 


Parameter Name Type of Escape 
As Shown in Menu Sequence Used 


LocalEcho Ec &k 
Caps Lock 
SPOW 


XmitFnctn(A) Ec &s 
SPOW(B) 

InhEolWrp(C) 

Line/Page(D) 

InhHndShk(G) 

Inh DC2(H) 


The Ec &k andEc &s sequences alter the particular parameter in the menu, but they do not 
alter the content of non-volatile memory. 


If a configuration menu is displayed on the screen when the escape sequence is received, the 
sequence is stored in the terminal’s datacomm buffer, and is not executed until the menu is 
cleared from the screen. 


As an example of escape code use, you can change the values of the “Local Echo”, “Caps Lock”, 
and “SPOW” parameters using an escape sequence of the following form: 


LocalEcho = No: Ec &k OL 
LocalEcho = Yes: Ec &k 1L 


Caps Lock = No: Ec &k OC 
Caps Lock = Yes: Ec &k 1C 


SPOW Ec &k ON 
Ec &k 1N 


You may combine these and otherEc &k parameters within one escape sequence. If you do, the 
final identifier (such as L or C or N) must be uppercase and all preceding identifiers must be 
lowercase. For example, to set LocalEcho=Yes and Caps Lock=Yes, you could use either of the 
following escape sequences: 


Ec &k 11 1C 
Ec &k te 1L 


Escape Codes 


TERMINAL CONTROL 


KEY(S) CODE FUNCTION 


(as used in Local mode) Copy memory to destination(s) 


margins SET Set tab 


tabs/col TAB 


margins CLEAR Clear tab 


tabs/col TAB 


margins CLR ALL 
tabs/col TABS 


Clear all tabs 


margins LEFT 
tabs/col MARGIN 


Set left margin 


margins RIGHT 
tabs/col MARGIN 


Set right margin 


define ONLY 
fields ALPHA 


Define alphabetic-only field 


define ONLY 
fields NUMERIC 


Define numeric-only field 


define ALL 
fields CHARS 


Define unrestricted (all charac- 
ters) field 


margins CLR ALL 
tabs/col MARGINS 


Clear all margins 


Delay one second 
Cursor up 
Cursor down 
Cursor right 
Cursor left 
Hard reset (power on reset) 


Cursor home down 
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TERMINAL CONTROL (Continued) 


CODE FUNCTION 


Move cursor to left margin 


(with Auto LF disabled) 


Cursor home up 


Horizontal tab 


o 
pals 
P 
 -] 


[ee] 
"vw 
a] 
= 
~ 


Clear display from cursor to end of 
memory 


Clear line from cursor to end of line 


LITIE 


Ws 
LIVTE 


Insert line 


OEL 
UIE 


Delete line 


oO 
w load 

peal 
= 2 
n” 2 
_ 


Start “Insert Character with 
Wraparound” mode 


Delete character with wraparound 


OEL 
CHAR 


° 

xo 7) 

pm x 

E) = 
as 


Delete character (without 
wraparound) 


Is 
CHAR 


Start insert character mode (insert 
character without wraparound) 


End insert character 


Roll up 


Roll down 


Next page 


Previous page 


define FORMAT 
fields MODE 


Format mode on 


define FORMAT Format mode off 


fields MODE * 
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TERMINAL CONTROL (Continued) 


FUNCTION 


Display Functions mode on 


DISPLAY 
FUNCTNS 


DISPLAY 
FUNCTNS*#* 


Display Functions mode off and 
Monitor mode off 


define Start unprotected field 


fields 


End unprotected/transmit-only 
field 


define 
fields FIELD 


Primary terminal status request 
Write non-displaying terminator 
Sense cursor position (relative) 
Sense cursor position (absolute) 
Unlock keyboard 
Lock keyboard 


Transmit a block of text to 
computer 


Modem disconnect 
Soft reset 


Cursor home up (ignoring transmit 
fields) 


Backtab 


Display User Key Menu and begin 
User Key Definition Mode 


EQ or or 


Restore normal display and end 
User Key Definition Mode 


Escape Codes 


TERMINAL CONTROL (Continued) 


KEY(S) FUNCTION 


MEMORY Begin Memory Lock mode 
LOCK 


Se 


MEMORY 
LOCK 


End Memory Lock mode 


= 
= 
Qo 
leg 
aad 
we 


? 


Default definition for user 
definable function key f1 


Default definition for user 
definable function key f2 


Default definition for user 
definable function key f3 


— 
w 


Default definition for user 
definable function key f4 


Default definition for user 
definable function key f5 


f5 


Default definition for user 
definable function key f6 


Default definition for user 
definable function key f7 


=, 


f 


Default definition for user 
definable function key f8 


~~ 
[oo] 


service DATACOMM Initiate datacomm self test 


keys , TEST. 


service MONITOR Turn on Monitor Mode 


keys , MODE 


service TERMINAL Initiate terminal self test 


keys , TEST 


define START 
fields, XMIT FLD 


Start transmit only field 


Erase non-displaying terminator 


Secondary terminal status request 


Ec 


Ec 


Ec 


Ec 


Ec 


éa 


éa 


éa 


éa 


™~ 


Escape Codes 


CURSOR CONTROL OPERATIONS 


NOTE: Columns and rows are numbered starting with 0 as the leftmost column and the top 


TOW. 


<col>c <row>dY 


<col>c <row>R 


+<coldc +<row>?Y 


+<cold>c +<row>R 


Ec *g§ <x>® 


Moves the cursor to column “col” and screen row “r ow” on the 
screen (screen relative addressing). 


Moves the cursor to column “col” and row “row” in memory 
(absolute addressing). 


Moves the cursor to column “col” and row “row” (on the 
screen) relative to its present position (“col” and “row” are 
signed integers). A positive number indicates right or upward 
movement and a negative number indicates left or downward 
movement. 


Moves the cursor to column “col” and row “r ow” relative to its 
present position in memory (“col” and “row” are signed in- 
tegers). A positive number indicates right or upward move- 
ment and a negative number indicates left or downward 
movement. 


STATUS 

Return terminal primary status (refer to Section 8). 
Return terminal secondary status (refer to Section 8). 
Returns terminal capabilities 

x CAPABILITY 

-1 Alphanumeric capabilities 

-2 Graphics capabilities | 

-3 Amount of RAM memory 


-4 Interface capabilities 


(Refer to Section 8 for further information.) 
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eC 


Ec &p <x>” Requests the status of device “x 
x DEVICE 
4 Integral or external printer depending on the 
“PrinterCode4” entry on the Terminal Configura- 
tion Menu. 
5 Alternate [/O 


6 Integral printer 
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MODE SELECTIONS 


Ec &q OL Unlock configuration. 
Ec &q 1L Lock configuration. 


These escape sequences select active values (without changing the values in non-volatile 
memory). 


Note: Only those entries in the MENU FIELD column which are marked with an asterisk are 
represented on a configuration menu. .— 


ESCAPE MENU ENTRY 
SEQUENCE FIELD VALUE 


Ec &k <x>A AUTO LF 


BLOCK MODE 


*Caps Lock 


* Bell 


* ASCII 8 Bits 
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ESCAPE MENU 
SEQUENCE FIELD 
Auto Keyboard 
Lock Mode 


Ec &k <x>K 


* LocalEcho 


MODIFY ALL 


SPOW(B) 


Numeric pad 
Graphics pad 


Caps Mode 


* Click 


REMOTE MODE 


*XmitFnctn(A) 


*SPOW(B) 


*InhEolWrp(C) 


* Line/Page(D) 


* InhHndShk(G) 


*Inh DC2(H) 


* Auto Term(J) 


Escape Codes 


ESCAPE MENU ENTRY 
SEQUENCE FIELD VALUE 


Ec &&S <x>K * ClearTerm(K) 


*InhSlfTst(L) 


*Ese Xfer(N) 


*InhDcTst(W) 


Send Cursor 
Position mode 


DATA OPERATIONS 


The following escape sequences control data transfer to and from the integral and external 
printers and display memory. 


Ec &p <x>S Selects device “x” as the source device. 
x DEVICE 
3 Display screen. 
5 Alternate Peripheral Interface. 


7 Graphics display (raster dump to selected destina- 
tion device). 


10 Downloader device. 
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ee. 


Ec &p <x>D Selects device “x” as the destination device. 


x 


3 


6 


10 


DESTINATION DEVICE 
Display. 
Integral or external printer depending on the 


“PrinterCode4” entry on the Terminal Configuration 
Menu. 


Alternate Peripheral Interface. 
Integral printer. 


Downloader device. 


Ec &p <Y> <a>d <b>d<c>D Copies “Y” amount of data to destination devices “a”, “b”, and 
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c”, As many destinations as desired can be specified. 


Y AMOUNT 

b The line in which the cursor is located. 

f From the line in which the cursor is located to the last 
displayed line. 

m From the line in which the cursor is located to the end 
of display memory. 

a,b,c DESTINATION DEVICE 

3 Display. 

4 Integral or external printer depending on the 
“PrinterCode4” entry on the Terminal Configura- 
tion Menu. 

5 Alternate Peripheral Interface 

6 Integral printer. 

10 Downloader device. 
Ec &p <x>* Requests the status of device “x”. 
x DEVICE 
4 Internal or external printer depending on the Prin- 
terCode4 entry on the Terminal Configuration menu. 
6 Integral printer. 
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Ec &p <x>p <you <z>C 
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Performs the action specified by “z” on device “y”. 


Z 


14 


15 


16 


17 


18 


19 


20 


1s Se 


ACTION 
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Generates “x” form feeds. 


ee 


Space “x” lines. 

Generates “x” form feeds. 
Turn on Log Bottom mode. 
Turn on Log Top mode. 
Turn off any logging mode. 


Print normal! characters. 
(Integral printer only) 


Print expanded characters. 
(Integral printer only.) 


Print compressed characters. 
(Integral printer only.) 


Turn on normal Report mode. 
(Integral printer only.) 


Turn on Metric Report mode. 
(Integral printer only.) 


Turn off any Report mode. 
(Integral printer only.) 


Turn on Record mode; “x” is the ASCII decimal value 
(1-127) used to end Record mode. 
DEVICE 
Display. 
Internal or external printer depending on the 
“PrinterCode4” entry on the Terminal Configuration 


menu. 


Integral printer. 


Ec &p <x>p Su <¢z>C 


Ec &p Su ¢<z>C 


Ec &p <x> W 
<data string> 


Ec &p W <data string> 


Ec &k <x>S 


Escape Codes 


The action is selected by “z”, as shown below (“Su” selects the 
Alternate Peripheral Interface network as the “device”). 


z ACTION 


1 Selects “x” as the Alternate Peripheral Interface 
address of the “talk” device. 


2 Selects “x” as the Alternate Peripheral Interface 
address of the “listen” device 


The action is selected by “z”, as shown below (“Su” selects the 
Alternate Peripheral Interface network as the “device”). 


Zz ACTION 
3 Enable Alternate Peripheral Interface timeout. 


4 Disable Alternate Peripheral Interface timeout. 


ee? 


Transfers “x” bytes of the data string from the computer to the 
selected destination device in binary form (“x” is a decimal 
value in the range 1-256). 


Transfers the data string, in ASCII form, from the computer to 
the printer selected as the destination device. The string is 
terminated either by the 256th byte or by an ASCII line feed 
character. 


Enables Expanded, Compressed, or Normal Character mode 
for the integral printer as designated by the character “x”. 


x ACTION 

0 Disable both Expanded and Compressed Character 
modes. 

1 Initiate Expanded Character mode. 


2 Initiate Compressed Character mode. 
FORMAT MODE 
Starts an unprotected field. 


Starts a transmit-only field. 
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Ec ] Ends a field. 


Ec &k <x>Z The data transmitted when the ENTER key is pressed is 
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selected by “x”. 
x MEANING 


0 Transmits data within the Unprotected and Transmit- 
Only fields (default). 


1 Transmits data from only the following fields: 
a. Transmit-Only fields. 


b. Any Unprotected fields which have been 
modified. 


FUNCTION KEY AND ERROR MESSAGE OPERATIONS 


To enable and disable the function keys (F1 thru F8), use the following escape sequence: 
Ec &] <x> 
x MEANING 
A Display the Modes set of function key labels. 
B Enable the User function keys. (The user key labels are displayed.) 
C 


Disable screen messages (turn off message window and redisplay function 
key labels. 


@ Disable the function keys and remove the function key labels from the 
screen. 


To enable or disable the Function Control keys: 
S Disables the AIDS, MODES, and USER KEYS keys. 
R Enables the AIDS, MODES, and USER KEYS keys. 
To define functions for the function keys: 


Ec &f <attributeda <key>k <enhancement>v < label half>x 
<label lengthod <string lengthal <label> <string> 


A-14 


Escape Codes 


TERM SYMBOL MEANING DEFAULT 


Attribute Normal (N) 0 
Local only (L) 
Transmit only (T) 


F1 function key 1 
F2 function key 
F3 function key 
F4 function key 
F5 function key 
F6 function key 
F7 function key 
F8 function key 


onNona»a»rh WN FR 


None 10 
Blinking 

Inverse video 

Blinking and inverse video 

Underline 

Blinking and underline 

Inverse video and underline 

Blinking, inverse video, and underline 
Half-bright 

Blinking and half-bright 

Inverse video and half-bright 

Blinking, inverse video, and half-bright 
Underline and half-bright 

Blinking, underline, and half-bright 
Inverse video, underline, and half-bright 
Blinking, inverse video, underline, and 
half-bright 


Enhancement 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Label half Top half of label 9 
Bottom half of label 


Label length Number of characters in the label. The 0 
label length plus the string length must 

be <= 255 characters. Only the first 16 
characters (32 if all are muted charac- 

ters) are used in the label. 


String length Number of characters in the string. A 1 
length of -1 clears the label. The label 

length plus the string length must be <= 

255 characters. Only the first 80 charac- 

ters (160 if all are muted characters) are 

used in the string. 
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TERM SYMBOL 


Label (none) 


MEANING DEFAULT 


The label is entered at this point in the 
sequence. It may contain display en- 
hancement and character set changes. 


The character string is entered at this 
point in the sequence. It may contain dis- 
play enhancement and character set 
changes. 


To execute functions assigned to the function keys: 


Ec &f <x>E 


| » 
| A 
te 
we 


con oh OD eH 
hry 
or 


To replace the function key labels with your own message: 
Ec &j <string length>L <message> 


‘“*String length’’ - A number (up to 160) indicating the number of characters 
in the string. 


‘“Message’’ - The content of the message. 
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DISPLAY ENHANCEMENTS OPERATIONS 


To start and end display enhancements: 


Ec &d <char> Selects the display enhancement indicated by “char” to begin 
at the present cursor position. 


@ABCDEFGHIJKLMNOS 


X X X X X X K XK 


Half-bright 


Under-line XX XX 


Inverse 
Video 
Blinking 


Security 


End 
Enhancement 


ALTERNATE CHARACTER SET SELECTION 


Ec )<x> Selects one of the character sets to be the active alternate set. 


| > 


CHARACTER SET 
Base set 


@ 
A Math set 
B Line drawing set 


ALPHANUMERIC DISPLAY CONTROL 


EC &w 12F Turns on alphanumeric display. 


Ec &w 13F Turns off alphanumeric display. 
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Ec #d <¢<z> 
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GRAPHICS DISPLAY CONTROL 


The following escape sequence controls the graphics display. 


Performs the indicated action “z” on the graphics display. 


<x,y> 


<x,y> 


Z 


ACTION 

Clear graphics memory 
Set graphics memory 
Turn on graphics display 
Turn off graphics display 
Turn on alphanumeric display 
Turn off alphanumeric display 
Turn on graphics cursor 
Turn off graphics cursor 

Turn on rubber band line 
Turn off rubber band line 


Move graphics cursor to horizontal position “x” and 
vertical position “y” (relative to the origin) 


Move graphics cursor to horizontal position “x” and 
vertical position “y” (relative to its present location) 


Turn on alphanumeric cursor 
Turn off alphanumeric cursor 
Turn on graphic text mode 
Turn off graphics text mode 


No operation 


Escape Codes 


GRAPHICS LABEL TRANSMISSION 


This escape sequence is used for transmission of a graphics text label from a program to the 
terminal. 


Ec #l <text> The characters contained in “text” are printed on the display 


CR, CRLF, starting at the pen position 
LF CR, or LF 


VECTOR DRAWING 


The following escape sequences are used to draw vectors. 


Ec #m <x >a Selects drawing mode “x”. 
x MODE 
0 No effect 
1 Clear 
2 Set 
3 Complement 
4 Jam 
Ec #m ¢<x>b Selects line type “x”. 
x LINE TYPE 2. fee 
1 Solid line 7 Line #4 
2 User line pattern 8 Line #5 


3 Current area pattern 9 Line #6 


4 line #1 10 Line #7 
5 line #2 11 Point plot 
6 line #3 
Ec *m <x><y>c Defines an eight-bit segment of line pattern and a scale; 
where: 


ee? 


x” is a number from 0 to 255 which, when converted to its 
binary form, illustrates the segment of line pattern. 
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y” is anumber from 0 to 255 which indicates the number of 
times the line pattern should be repeated. 
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Ec 


Ec 


Ec 


Ec 


*m 
f 


<a bcde 
g hod 


#m <x1,y1, 


x2,y2,>e 


*m <xi,y1, 
x2,ye>f 


#m <x,y>j 


#*m <xdgQ 


*m 


*m 


mM 


#m 
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<x>h 


<x>mM 


Defines an 8 x 8 pattern where “a” through “h” are numbers 
from 0 through 255 which, when converted to their binary 
values and stacked, illustrate the pattern. 

Defines a rectangular area to be filled, where “x1, y1” and 
“x2, y2” define the rectangle located with respect to the abso- 
lute origin. 

Defines a rectangular area to be filled, where “x1, y1” and 
“x2,y2” define the rectangle with respect to the relocatable 


origin. 


Locates the relocatable origin at coordinates “x,y” with 
respect to the absolute origin. 


Selects area pattern “x”: 

x AREA PATTERN 
1 Solid area fill. 

2 User-defined area fill (default). 

3 Predefined pattern 0 (short dashed hatching). 
4 Predefined pattern 1 (long dashed hatching). 
5 Predefined pattern 2 (hatching). 

6 Predefined pattern 3 (cross hatching). 
7 Predefined pattern 4 (fine cross hatching). 

8 Predefined pattern 5 (medium checkerboard.) 
9 Predefined pattern 6 (fine checkerboard, 1:1 blend). 

10 Predefined pattern 7 (3:1 blend). 
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Set area boundary pen “x”; where “x” is an integer in the 
range -32767 through 32767. The three low bits of the binary 
form of the integer is used to select the pen (0...7). 


Locates the relocatable origin at the current pen position. 
Locates the relocatable origin at the graphics cursor position. 
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Sets the graphics text size to “x”, where “x” is a number from 1 
to 8. 


Ec *m <x>n 


Ec *m o 
Ec *m p 


Ec *m <x>q 


Ec *#*mr 


Escape Codes 


ec. 


Sets the graphics text orientation to “x”. 


ROTATION 


| x 


1 
2 
3 
4 
Turns on text slant. 


Turns off text slant. 


(DEGREES) 
0 


90 


270 
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Sets the origin of graphics text at location “x” on the display. 


x LOCATION 
0 left/baseline 
i left/bottom 
2 left/middle 
3 left/top 
4A center/bottom 
Set graphics defaults: 
PARAMETER 
+ Pen Condition 
*Line Type 
* Drawing Mode 


*User Defined Line 
Pattern 


* Area Fill Type 


*User Defined Area 
Fill Pattern 


x LOCATION 
D center/middle 
6 center/top 

7 right/bottom 
8 right/middle 


9 right/top 


DEFAULT 
Down 
1 (solid) 
2 (JAM 1) 


250, 1 


2 (User Defined Pattern) 


255, 255,..., (Solid) 


A-21 


Escape Codes 


*Background Pen 
*Primary Pen 
*Secondary Pen 
*Boundary Pen 

* Graphics Text 
*Text Size 

*Text Direction 
*Text Origin 
*Text Slant 
*Text Color 
Relocatable Origin 
Alpha Video 
Graphics Video 
Alpha Cursor 
Graphics Cursor 


Graphics Cursor 
Address 


Rubberband Line 
Compatibility Mode: 
Page Full Straps 


GIN Strap 


0 (Black) 
7 (White) 
0 (Black) 


Off 


1 (left, bottom) 
Off 

Primary Pen 
0,0 

On 

On 


On 


Off 


0 (Out) 


0 (CR Only) 


NOTE: Parameters marked with an asterisk are those affected by the sequence 


“Eo #m <1>r”, 


Ec #m <13r 


Ec *m z 
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Sets the graphics defaults which are marked with an asterisk 


in the list above. 


No operation. 


Escape Codes 


PLOTTING COMMANDS 


This escape sequence is used in plotting vectors. 


Ec *p <x> Performs action “x”. 
x ACTION 
a Lift the pen 
b Lower the pen 
c Use graphics cursor position as new point 
d Draw a point at the current pen position and lift 
the pen 
e Set relocatable origin at the current pen position 
f Data is ASCII absolute 
g Data is ASCII incremental 
h Datais ASCII relocatable 
i Data is absolute 
j Data is short incremental 
k Data is incremental 
] Data is relocatable 
S Start area fill 
t End area fill 
u Lift area boundary pen 
Vv Lower area boundary pen 
Z No operation 
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GRAPHICS STATUS 


This escape sequence reads the graphics status. 


Ec *5 <x>4 Reads status type “x”. 

x STATUS 
1 Terminal I.D. 

2 Pen position 

3 Grahics cursor position 
4 Read cursor position and wait for key 
5 Display size 

6 Graphics capabilities 

7 Graphics text status 

8 Read zoom status 

9 Relocatable origin 

10 Reset status 

11 Area shading 

12 Dynamics 
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COMPATIBILITY MODE 


These escape sequences are used in Compatibility mode. 


Ec *#t <x>a Selects graphics terminator. 
x TERMINATOR 
0 CR 
1 CR EOT 
2 None 
Ec *t <x>b Sets or clears Page Full Break strap. 
x ACTION 
0 Clear 
1 Set 
Ec #*t <x>c Sets or clears Page Full Busy strap. 
x ACTION 
0 Clear 
1 Set 
Ec *t <x>d Sets or clears 4014 mode: 
ns ACTION 
0 4010 mode 
1 4014 mode 
Ec *«t z No operation. 
Ec *wr Graphics hard reset. 
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Keyboards and 
Character Sets === Appendix B 


ALTERNATE CHARACTER SETS 


Your terminal can display symbols from three different character sets: 


e the Roman 8 set, consisting of Roman style letters 
e the Math set, consisting of mathematical symbols 
e the Line-drawing set, consisting of various line segments 


You may switch between these character sets on a character-by-character basis. For example, 
you may mix mathematical symbols within written text. You do this by defining different 
portions of a line to contain symbols from the appropriate character sets. You may envision 
each group of characters as a “field”. 


Selecting Alternate Sets 


To use an alternate character set, you must first make the desired character set the active 
character set. From the keyboard, you may select between the three character sets by using the 
second level of the Video Enhancement function key labels. You access these keys by pressing: 


enhance etc. 
Ws Wa ke) 


This keystroke sequence displays the following labels: 


Mme Ek EE mh a KE 
CHANGE CHANGE CHANGE elo. 
TO BASE §TO MATH #710 LINE 


Pressing [Zi selects the Math set to be the active character set and simultaneously updates 
the Alternate Set field in the Terminal Configuration menu to “MathCA)”. Pressing [KE 
selects the Line-drawing set to be the active character set and simultaneously updates the 
Alternate Set field in the Terminal Configuration menu to “Line(B)”. Pressing [RR 
returns the terminal to the base character set, but leaves unchanged the setting of the 
Alternate Set field in the Terminal Configuration menu. 


You may also select the various character sets programmatically. However, this is a two-step 
process as you first specify which character set is to be the alternate character set; then, 
explicitly activate the alternate character set. 


Keyboards and Character Sets 


‘You select the base set as the alternate character set by issuing the escape sequence: 
Ec)@ 


The assignment of the base set as the alternate character set results in no character distinction 
between characters displayed when the alternate character set is enabled and when it is not. 


To select the Math character set as the alternate character set, you issue the escape sequence: 
EcdA 

To select the Line Drawing set as the alternate character set, you issue the escape sequence: 
Ec)B 


Once you have specified an alternate character set, you access these characters by executing a 
“shift-out”. From the keyboard, you shift-out from the base set by simultaneously pressing the 
and @%§ keys. A running program may shift-out from the base set by issuing an ASCII 
<so> code. Once activated, all non-control characters received from the keyboard or over 
datacomm lines are displayed as the selected symbols until one of the following conditions 
occurs: 


e the base set is “shifted-in” by simultaneously pressing the and @ keys or by receiving 
an ASCII <si> code over the datacomm line 

e a previously defined video enhancement is encountered 

e the end of the line is reached 


When the Math or Line-drawing set is used in 8-bit mode, the terminal interprets it as a 256 
element set. The lower 128 elements are accessed when Extended Characters mode is off. (This 
is the default state.) The upper 128 elements remain undefined. Accessing these characters 
through the keyboard when Extended Characters mode is on prints blank characters. 


NOTE: The placement of alternate character set symbols varies, in part, between the differ- 


ent keyboard options. The following discussions and illustrations pertain to the 
USASCII keyboard. 
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The Math Character Set 


When the Math Set is selected as the active alternate character set, the keyboard generates the 
mathematical symbols shown in Figure B-1. You may construct the integral sign to occupy two, 
or several, screen rows. Similarly, you may construct left and right brackets of varying sizes. 
However, drawing the top and bottom “corner” segments of these figures requires your access- 
ing the Line-drawing character set. Some examples of all three symbols follow. (For the bracket 
symbols, “L:” signifies that you must activate the Line-drawing character set. The remaining 
symbols correlate to the Math character set.) 


Lise Ll 
+ ' tow Lew |! 
: . ' mot mot 1 3) 
aaa ufud | | uf ng Bee La 


Once the Math set has béen selected as the Alternate Character set, you enable it with a <so> 
control code (control-N) and disable it with a <si> control code (control-O). 


er 
Pe Ye by 6, 0° 1! yy Gly Oe me 1% ce > {pe 
an om ah oS 2 Of AS nto! «fot Vhs a 
SHIFT Ee ys we AY BP v N pr y, ng ay SHIFT ENTER 


Figure B-1. Math Character Set 


The Line Drawing Set 


When the Line Drawing set is selected as the active alternate character set, you can construct 
data entry forms by combining different types of line segments. Figure B-2 shows the cor- 
respondence between the line-drawing characters and the USASCII keyboard. 


Once the Line-drawing set has been selected as the Alternate Character set, you enable it with 
a <so> code (control-N) and disable it with a <si> control code (control-O). 
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OY ey er) ey a la 


| 


+ Fa tw I. rR aol y la a tO whe - 


ee book 
as crt Jas Cp ig ey eon te = 


SHIFT a> My a. +) tsa ta - Ee Se a) SHIFT ENTER 


Figure B-2. Line Drawing Set Elements 


SUPPORT FOR INTERNATIONAL LANGUAGES 


Depending upon its keyboard option number, your terminal supports one of the following 
languages: 


Danish 

Dutch 

English (United Kingdom) | 
English (USASCID) 
Finnish 

French 

French Canadian 
German 

Italian 

Norwegian 
Spanish 

Swedish 


The national language keyboards approximate the standard typewriter layouts for their 
respective countries. Additionally, the terminal provides “translated” versions for the various 
menus, softkeys, status line indicators, and error messages. 


For keyboard options whose local language supports “mute” characters, the terminal processes 
diacritic and accent keystrokes as follows: 


When you enter a diacritic mark ( such as or ), the cursor retains its current position. If the 


next-typed character is a vowel that can be combined with that mark, the two characters are 
merged before the cursor advances to the next position. If the next-typed character is unaccept- 
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able, the just entered character replaces the mute symbol as the displayed character, and the 
cursor advances to the next position. The case may arise, however, when you want to enter just 
the diacritic mark or accent character. Therefore, if you type a space after a mute symbol, the 
mute symbol remains displayed and the cursor advances to the next character position. 


7-Bit Vs 8-Bit Operation 


The terminal has two modes of operation that affect how characters received from datacomm 
are interpreted by the terminal. The modes are named for the number of significant bits they 
contain. In 8-bit mode all bits are significant; thus no bit is available for parity checking. In 
7-bit mode, the seven low-order bits contain valid data. The eighth bit may be used for parity 
checking, or it may be ignored. 


7-BIT MODE. When the terminal is configured for 7-bit mode, the least significant seven bits 
of the character byte determine the character's identity. That is, the seven bits are translated 
into the appropriate character according to the installed character ROM for that keyboard 
option. It is important to note that in 7-bit mode, the only accessible alphanumeric characters 
are those available within a keyboard’s base character set. For example, while in 7-bit mode, if 
the terminal supports USASCII, the terminal only recognizes the standard 128 US ASCII 
characters. 


Table B-1 shows the replacement characters for each language selection based upon their 
ASCII decimal value. 


Table B-1. 7 Bit Code Substitutions 


(standard) 
001 
002 
004 


005 
006 
007 
008 
009 
010 
011 
012 


QQ & OOO OQ HO 
63M: eh MD. OAT MO: B Wo 
» 0 Or Em FE: Bio Mo ~~ 


mttenomnmt te OM HH 
MW Oo— O&O OO B— Oo: B Oo: — 


Mo Mo 


NOTE: Nocorrelation necessarily exists between the ASCII numerical values and the corres- 
ponding position of keys upon the associated keyboards. For example, the ASCII 
decimal value “92” maps into the reverse slant (\) on the USASCII keyboard. On the 
French keyboards, “92” maps into c-cedilla ( ). However, the c-cedilla key on the 
French keyboard does not physically correspond to the USASCII keyboard’s reverse 
slant key. 


Ke 


Fi 
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gures B-3 through B-13 illustrate the non-USASCII keyboards. 


OC )C2jC 0.) C0 JCC) ooo’ 
OOOOH) 


QOOOOOOOOOOOH00 GWQ0 
CIOMOEQHOUUOOOMOOL) cooe 
GOOOOOOOOHWOOOI GW 
MIOQOOUOMMOOORIG COO 
i cticeasicisckidectivemmaioe 


Figure B-3. Swedish Keyboard 


mom Oooo 
oceocemocsc 


QOODOOOHOOHOOO000 GWOO 
CIOMEHOUUOOHHO00H GOO00) 
BQOOOOOHOHOOGOLI GQ 
CeIGQQOUOWMOOORIG CIO 
Stearman 


Figure B-4. Norwegian Keyboard 


MOO OOM agg 
QGd0na ESEGE 


QOOOOOOOOOOH000H OOOO 
CIOMOAOOUOOOOG000 GHO0O 
GOOOOOOHOWOOHI GBH 
MOOOVOMNMOOORIG COO 
[ae 


Figure B-5. German Keyboard 
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CJC CIC) Cyt) GOO 
OOOOH) 


QOOOOOOOOOOOOO0 OOO 
CIOMOQQOUYUOOOHO00R) cooe 
ceoecee cess eees QQ)G) 


Figure B-6. United Kingdom Keyboard 


aicoioies See 
QQQHH0 ooco0ee eee 


QOOOOOOOOOOOOOO OG 
CIOMOHOOOOOOOHO00H G00 
BOOOOOOOHOHOHOGI OH 
MOQOUOMWWOOORIS CIO 
Liscoesicaenpuenininaiotanl 


Figure B-7. Spanish Keyboard 


Cte alalaie 
OOOOH 


pooonE009000000 OOWIO 
CIOMOHOOUOOHOOOL) cool 
EQQOOOOHOWOO0L) OHH 
OoOOOVUOMMOOOODH COO 
Lcaceecieeninnonsel 


Figure B-8. French Canadian Keyboard 
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oa|olala CIC) SHOW) 
QO0H80 OOOUAE) 
QOOOOOOHOO0O000, G00 
C-) WOQUHOOHO000 GOO) 
MOOOOOOHO0WOMOHOIA GO 
OOMOOMUOMOOOOOG CIO 
a 


Figure B-9. French Keyboard 


CJC )C)0C) Cs) OOOH) 
OOOOH 


OOOOOOOOOOOOR00 CF OOOO 


(J 
MIMQO0UOMOOO00ORI8 CoO 
ecinaiatiniatteaineniel 


Figure B-10. Italian Keyboard 


ICICI 
oocoso 


coooocdooecsesdes gssss 
JO000OHMOOONIG CIO 
Siaconaniiecmcoeianemsill 


Figure B-11. Dutch Keyboard 
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CJC CC) C0 JC jC) 
OOOOH 


QOOOOOOOHOOOO00O GWQO 
CIOQMOHOOUOOOHOQOO0H GOGO) 
EOWOOHOOHOHOOH 3 YOOX 
eIQQQ0UOMMOO0OGI0 COO 
Social 


Figure B-12. Finnish Keyboard 


DOOM BooD 
ooeose 


QOOOOOOOOOOOO00O GOH0 
CIOMOAOWUOOOHWOOH OOH) 
BOOOOOHOHWOOHLI OH 
eIOQOUONMOOORIL COO 
icasiireeiania mill 


Figure B-13. Danish Keyboard 


To configure the terminal for 7-bit mode, set the ASCII 8 Bits field in the Terminal Configu- 
ration menu to “No” or send the escape sequence: 


Ec&kOl 


8-BIT MODE. When the terminal is configured for 8-bit mode, the host and terminal can 
access any alphanumeric character. For keyboard access, refer to the following section on 
Extended Characters mode. 


In interpreting data transfers from the host computer, the terminal uses all eight data bits. If 
the eighth bit is set (value = 1), the terminal interprets the code as a Roman Extension 
character. If the eighth bit is cleared (value = 0) the terminal interprets the code as appropriate 
for its national language (that is, the terminal’s base character set). 
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When using 8-bit mode, you must set the Par ity field in the Datacomm Configuration menu to 
“None”, and you must set the DataBi ts field to “8”. Failure to do so will cause data communica- 
tion problems with the host computer. 


8-bit mode also changes the operation of the numeric keypad. When the terminal is in 8-bit 
mode and the keypad is defined for numeric operation, the numeric keys have shifted functions 


as shown in table B-2. 


Table B-2. Shifted Functions of the Numeric Pad in 8-Bit Mode 


SHIFTED CHARACTER 


co) 


1 
2 
3 
4 
9) 
6 
7 
8 
9 


To configure the terminal for 8-bit mode, set the ASCII 8 Bits field in the Terminal Configu- 
ration menu to “Yes”, or send the escape sequence: 


Ec&kil 


NOTE: The extended character set is used by the HP 300 and HP 250 computer systems and 
the HP 2631 and HP 2608 printers. Also, since the default parity used by the HP 3000 
system is 000, you must log onto the computer using “Term Type 12”’ in order to 
receive all 8 data bits. 


Extended Characters Mode 


The terminal comes with an extended character set that supports the special characters 
associated with several international languages. Regardless of the keyboard used, the ex- 
tended character set allows you to configure the terminal so that various keys and data 
communication codes are interpreted (and displayed) in your chosen language. 


You access this capability by putting the terminal into Extended Characters mode. This mode 
grants full access to the Roman 8 character set. Two critical points are: 


e You must configure the terminal for 8-bit mode (set the ASCII 8 Bits field in the Terminal 
Configuration menu to “Yes”). 


e You can only enter Extended Characters mode through the keyboard. 
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Using this mode, you may select any character foreign to your “native” base character set. 
Figure B-14 shows the correspondence between keys on the USASCII keyboard and the 
extended characters they generate. 


32> 


—_ 
y 
aH 
oN. 


Figure B-14. Extended Character Mode for USASCII Keyboard 


From the keyboard, you enter Extended Characters mode by simultaneously pressing the 
Control key and period key. (The Status Line displays the message: “Alt Shft”.) You leave 
Extended Characters mode by simultaneously pressing the Control key and comma key. 
Unlike the alternate character sets which end when a new line begins, Extended Characters 
mode remains active until you explicitly turn it off using Control-Comma. (Extended Charac- 
ters mode also ends when the terminal is turned off or a hard reset is performed.) 


Being a keyboard function, Extended Characters mode only affects data entered from the 
keyboard. It has no effect on data received over the datacomm lines. However, the following 
special circumstances exist: 


e If you enter any control codes (simultaneously pressing the GJ key and another appropri- 
ate key), the code is interpreted as if Extended Characters mode were off. 


e The special procedure to form mute characters does not exist in Extended Characters mode. 


(Rather, you may enter these characters directly by pressing the appropriate key on your 
keyboard.) 


Figure B-15 shows the bit-mapping for the Roman extension character set, and Table B-3 
summarizes this set. 
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ROMANS CHARACTER SET 
(USASCII Plus Roman Extension) 


BSOORURO0000000 


Heelers 
chebal Teter 


fsbo 
- e8) 
— m 

m 

Mm 

a | 
fa = 

oO 


=a | sm | ow | mw | oe 
> | Oi; mM |= 10 


a [— 
aa 
iz 
a 


15 


Figure B-15. Bit Mapping For Roman 8 Character Set 
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Table B-3. ROMAN 8 CHARACTER SET 


ee 


NUL (null) 

SOH (start of heading) 
STX (start of text) 

ETX (end of text) 

EOT (end of transmission) 
ENQ (enquiry) 

ACK (acknowledge) 

BEL (bell) 


NAO Of ON FR © 


BS (backspace) 
HT (horizontal tabulation) 
LF (line feed) 

VT (vertical tabulation) 
FF (form feed) 

CR (carriage return) 

SO (shift out) 

SI (shift in) 


DLE (data link escape) 
DC1 (device control 1 or 
X-ON) 

DC2 (device control 2) 

DC8 (device control 3 or 
X-OFF) 

DC4 (device control 4) 

NAK (negative acknowledge) 
SYN (synchronous idle) 
ETB (end of transmission 
block) 


CAN (cancel) 
EM (end of medium) 
SUB (substitute) 
ESC (escape) 

FS (file separator) 
GS (group separator) 
RS (record separator) 
US (unit separator) 


Space 
Exclamation point 
Quotation mark 

Number sign (hash mark) 
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Table B-3. ROMANS CHARACTER SET (Continued) 


ee ee a 
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Dollar sign 

Percent sign 

Ampersand 

Apostrophe (closing single 
quote) 


Opening parenthesis 
Closing parenthesis 
Asterisk 

Plus 

Comma 

Hyphen (minus) 
Period (point) 

Slant (solidus) 


Zero 
One 
Two 
Three 
Four 
Five 
Six 


Seven 


Hight 

Nine 

Colon 

Semicolon 

Less than sign 
Equal sign 
Greater than sign 
Question mark 


Commercial at 
Uppercase A 
Uppercase B 
Uppercase C 
Uppercase D 
Uppercase E 
Uppercase F 
Uppercase G 
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Table B-3. ROMANS CHARACTER SET (Continued) 


Uppercase H 
Uppercase I 

Uppercase J 

Uppercase K 
Uppercase L 
Uppercase M 
Uppercase N 
Uppercase O 


Uppercase P 
Uppercase Q 
Uppercase R 
Uppercase S$ 
Uppercase T 
Uppercase U 
Uppercase V 
Uppercase W 


Uppercase X 
Uppercase Y 
Uppercase Z 
Opening square bracket 
Reverse slant 

Closing square bracket 
Caret (circumflex) 
Underscore (low line) 


Opening single quote 
Lowercase a 
Lowercase b 
Lowercase c 
Lowercase d 
Lowercase e 
Lowercase f 
Lowercase g 


Lowercase h 
Lowercase i 
Lowercase j 
Lowercase k 
Lowercase | 
Lowercase m 
Lowercase n 
Lowercase 0 
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Table B-3. ROMANS CHARACTER SET (Continued) 


rane [iw [oe [on [tee 


Lowercase p 
Lowercase q 
Lowercase r 
Lowercase s 
Lowercase t 
Lowercase u 
Lowercase v 
Lowercase w 


Lowercase x 

Lowercase y 

Lowercase Z 

Opening brace (curly 
bracket) 

Vertical line 

Closing brace (curly bracket) 
Tilde 

Delete (rubout) 


--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 


--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 


--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
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Table B-3. ROMANS CHARACTER SET (Continued) 


[ene [me [oe [on | Downin 
98 


--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 
--undefined control code-- 


--undefined-- 
Uppercase A grave accent 
Uppercase A circumflex 
Uppercase E grave accent 
Uppercase E circumflex 
Uppercase E umlaut or 
diaeresis 

Uppercase I circumflex 
Uppercase I umlaut or 
diaeresis 


Acute accent 
Grave accent 

Circumflex accent 
Umlaut (diaeresis) accent 
Tilde accent 

Uppercase U grave accent 
Uppercase U circumflex 
Italian Lira symbol 


Over line (high line) 
--undefined-- 
--undefined-- 

Degree (ring) 
Uppercase C cedilla 
Lowercase c cedilla 
Uppercase N tilde 
Lowercase n tilde 


Inverse exclamation mark 
Inverse question mark 
General currency symbol 
British pound sign 
Japanese yen symbol 


B-17 


Keyboards and Character Sets 


Table B-8. ROMANS CHARACTER SET (Continued) 


ease [me [oe | oe [tee 
§ BD 


Section sign 
Dutch guilder symbol 
U.S. cent symbol 


0%, 


Lowercase a circumflex 
Lowercase e circumflex 
Lowercase o circumflex 
Lowercase u circumflex 

Lowercase a acute accent 
Lowercase e acute accent 
Lowercase o acute accent 
Lowercase u acute accent 


Lowercase a grave accent 
Lowercase e grave accent 
Lowercase 0 grave accent 
Lowercase u grave accent 
Lowercase a umlaut or 
diaeresis 

Lowercase e umlaut or 
diaeresis 

Lowercase o umlaut or 
diaeresis 

Lowercase u umlaut or 
diaeresis 


Uppercase A degree 
Lowercase i circumflex 
Uppercase O crossbar 
Uppercase AE ligature 
Lowercase a degree 
Lowercase i acute accent 
Lowercase o crossbar 
Lowercase ae ligature 


Uppercase A umlaut or 
diaeresis 

Lowercase i grave accent 
Uppercase O umlaut or 
diaeresis 

Uppercase U umlaut or 
diaeresis 

Uppercase E acute accent 
Lowercase i umlaut or 
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Table B-3. ROMANS CHARACTER SET (Continued) 


diaeresis 
Sharp s 
Uppercase O circumflex 


Uppercase A acute accent 
Uppercase A tilde 
Lowercase a tilde 
Uppercase D with stroke 
Lowercase d with stroke 
Uppercase I acute accent 
Uppercase I grave accent 
Uppercase O acute accent 


Uppercase O grave accent 
Uppercase O tilde 
Lowercase o tilde 
Uppercase S with caron 
Lowercase s with caron 
Uppercase U acute accent 
Uppercase Y umlaut or 
diaeresis 

Lowercase y umlaut or 
diaeresis 


Uppercase Thorn 
Lowercase thorn 
--undefined-- 
--undefined-- 
--undefined-- 
--undefined-- 
Long dash (horizontal bar) 
One fourth (one quarter) 


One half 
Feminine ordinal indicator 
Masculine ordinal indicator 
Opening guillemets (angle 
quotes) 

Solid 

Closing guillemets (angle 
quotes) 

Plus/minus sign 
--undefined-- 


Integral Printer 
Control ==  _—- Appendix C 


INTRODUCTION 


As an option, your terminal may include an integral printer. This section is concerned only 
with the integral printer; information on operating the external printer is contained in 
Section 6. 


With an integral printer, you may do any of the following operations: 

e Perform a line feed (advance the paper one line). 

e Perform a form feed (advance the paper to the top of the next page). 
e Print one line from the display. 


e Print all displayed lines, from the cursor line to the last displayed line. 


e Print all lines in display memory, from the cursor line to the end of display memory. 


e Select several operating modes: 


Continuous Forms: normal-size characters, 80 characters per line, 10 characters per 
inch (default selection) 


Report Format: 60 text lines per page 
Metric Format: 64 text lines per page 
Expanded Char- characters expanded to 5 per inch 


acters mode: 


Compressed Char- characters compressed to 16.2 characters per inch 
acters mode: 


Record mode: data copied from the display (in Local mode) or from the com- 
puter (Remote mode) 


Log Top mode: data is copied as it spills over the top of the filled display 
memory 
Log Bottom mode: each time the cursor leaves a line of data to go to the next line, 


the line left is copied 
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All of the above printer operations can be initiated either locally, by operator keystrokes, or 
remotely, by escape sequences sent from a program operating on a host computer. In both 
cases, the integral printer must be selected as the destination device for device control 
commands. 


Sy THE INTEGRAL PRINTER AS THE “DESTINATION” 


To control the printer, you must select it as the destination device for device control com- 
mands. This can be done using either the function keys or an escape sequence. To do so using 
the function keys, press the following keys, in sequence: 


GS, device control, **to’’ devices, and TO INT PRT 


An asterisk in the TO INT PRT function key label indicates the internal printer is selected. 
Alternate presses of the key display and delete the asterisk. 


Programmatically, the “to” devices are selected by including one or more “d” parameters in 
the device control escape sequence (more than one destination device can be selected). The 
escape sequence to transfer data from the display to printer is of the form: 


Ec&ép <a>d <b>d <Y> 


Where “Y” lines of data are transferred from the display to devices “a” and “b”. The values for 
“a” and “b” may be 4 for the printer as specified in the Printer Code 4 entry on the Terminal 
Configuration menu, or 6 for the integral printer. Use of the “d” parameter alters the selec- 
tion of the “to devices” accordingly. If no “d” parameter is specified, then the currently 
assigned “to” device(s) is used. 


The “Y” value can be either B (copy line), F (copy page), or M (copy all). 


PAPER MOVEMENT 


Two paper movement operations are allowed: line feed (advance line) and form feed (advance 
page). However, a form feed can be produced only in Report or Metric modes. If a form feed is 
attempted while not in Report or Metric modes, a line feed will be generated in place of the 
form feed. 


To perform one of these operations using the function keys, press the and 
device control keys, in sequence. Then press either the ADVANCE LINE or ADVANCE PAGE 
key, as desired. Pressing the ADVANCE LINE key causes the printer to advance the paper one 
line. Pressing the ADVANCE PAGE key causes the printer to advance the paper to a new page, if 
in Report or Metric mode, or to advance the paper one line, if not in Report or Metric mode. 


Programmatically, you can produce a printer line feed by sending the following escape se- 
quence: 


Ecap6d1P 
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The number preceding the “P”, in the escape sequence, specifies how many line feeds you 


want. For example, to generate four successive line feeds, preceed the “P” with the number 
ee 4”. 


To produce a form feed from a program, send the terminal the following escape sequence: 


Ec&p0c6U 


(The values 2 through 10, preceding the “c” in the escape sequence, will also produce a form 
feed.) 


PRINTER MODES 


To enable or disable the various printer modes (Expanded Characters, Compressed Charac- 
ters, Record mode, Report Format, Metric Format, or data logging), you must display the 
“device modes” set of function keys. To do so, press the following keys, in sequence: 


GQ, device control, device modes 


Continuous Forms Mode 


Continuous forms mode is a mode in which the printer prints continuously, without regard 
for “start page” and “end page” boundaries. Continuous Forms mode is the standard, or 
default, mode. At power-on time or after a hard reset, the integral printer is automatically 
reset to print in Continuous Forms mode using normal-size characters (80 characters per 
line, 10 characters to the inch). 


Report Format Mode 


The integral printer normally operates in Continuous Forms mode. You can, however, enable 
Report Format in which printed output is treated as a series of 66-line pages (a 3-line top 
margin, 60 lines of text, and a 3-line bottom margin). The margins and text area together 
form an 8 1/2 inch by 11 inch page. The printer uses a small tic mark to mark the end of one 
page and the beginning of the next. Report Format mode output is shown in figure C-1. 


From the keyboard, you enable and disable Report Format using the REPORT PRINT key. This 
key alternately enables and disables Report Format. When enabled, an asterisk appears in 
the key label (indicating the mode is active); Metric Format mode, if on, is turned off; and the 
printer skips 3 lines, prints a page break, and skips 3 lines. 


From a program executing in a host computer, you enable and disable Report Format using 
the following escape sequences: 


ENABLE: Ec&p17C 
DISABLE: Ec&p19C 


Once enabled, Report Format remains enabled until disabled, until Metric Format mode is 
enabled, until a hard reset is performed, or until the power is turned off. 
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3-LINE BOTTOM 
MARGIN 


a oo : _ TIC MARK BETWEEN 
3-LINE TOP 2 paces 
MARGIN a =e 


REPORT MODE: 60 LINES 


OF TEXT PER PAGE 
TEXT LINES : , 


METRIC MODE: 64 LINES 
OF TEXT PER PAGE 


3-LINE BOTTOM 
MARGIN 


-— 


TIC MARK BETWEEN 
3-LINE vr { 7 PAGES. 


MARGIN 


Figure C-1. Report and Metric Formats 


Metric Format Mode 


You can enable Metric Format mode in which printed output is treated as a series of 70-line 
pages (a 3-line top margin, 64 lines of text, and a 3-line bottom margin). The printer uses a 
small tic mark to mark the end of one page and the beginning of the next. A soft reset, while 
in Metric Format or Report mode, causes the printer to skip three lines, print a tic mark, and 
then skip three more lines. Metric format is illustrated in figure C-1. 


From the keyboard, you enable and disable Metric Format using the METRIC PRINT key. This 
key alternately enables and disables Metric Format. When enabled, an asterisk appears in 
the key label; Report Format mode, if on, is turned off; and the printer skips 3 lines, prints a 
page break, and skips 3 lines. 
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From a program executing in a host computer, you enable and disable Metric Format using 
the following escape sequences: 
ENABLE: Ecé&p18C 
DISABLE: Ec&p19C 
Once enabled, Metric Format remains enabled until disabled, until Report Format is en- 


abled, until a hard reset is performed, or until the power is turned off. 


Expanded Characters Mode 


The integral printer can print expanded characters in which each print line contains up to 40 
characters spaced five to the inch (see figure C-2). 


Normal-Sized Characters 


Underlined 


Compressed Characters 
Under] ined 


Trverse Vided 


Expanded Characters 
Underlined 


mverse i = 


Figure C-2. Character Sizes and Enhancements as 
Printed on the Integral Printer 
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From the keyboard, you enable and disable expanded character printing by pressing the 
EXPAND PRINT key. When enabled, an asterisk is present in the key label. 


From a program operating in a host computer, you enable and disable the printing of ex- 
panded characters using the following escape sequences: 


ENABLE: Ec&k 1S 
DISABLE: Ecé&k 0S 


Once the printing of expanded characters is enabled, it remains enabled until disabled, until 
Compressed Characters mode is enabled, until a hard reset is performed, or until the power is 
turned off. 


Compressed Characters Mode 


The integral printer can print compressed characters in which each print line contains up to 
132 characters spaced 16.2 to the inch (see figure C-2). 


From the keyboard, you enable and disable compressed character printing using the COM- 
PRESS PRINT key. When enabled, an asterisk is present in the key label. 


From a program executing in a host computer, you enable and disable the printing of com- 
pressed characters using the following escape sequences: 


ENABLE: Ec&k 25 
DISABLE: Ecé&k 0S 


Once the printing of compressed characters is enabled, it remains enabled until disabled, 
until expanded characters are enabled, until a hard reset is performed, or until the power is 
turned off. 


Record Mode 


In Record mode, data is copied from the display (in Local mode) or from the computer (in 
Remote mode) to the selected “to” devices. 


To initiate Record mode using the function keys, press the following keys, in sequence: 

@B. device control, device modes, RECORD MODE 
An asterisk is present in the RECORD MODE key label when Record mode is active. Alternate 
presses of the key display and delete the asterisk. While in Record mode, the keyboard is 


disabled, except for the gry, GE, Gy, and RECORD MODE keys. The @=y key is disabled after 
one press. 
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To initiate Record mode programmatically, send the terminal the following escape sequence: 


Ec&p<char>p2oc 


The optional parameter “<char>p” is the decimal equivalent of an ASCII character which can 
be used to turn off Record mode. It should be the first character in a record; the default 
character is “0”. If “<char>p” is omitted or if “Op” is specified, no character will turn off 
Record mode. Termination can only occur by pressing RECORD MODE or initiating a soft or hard 
reset. The reset can be initiated either from the keyboard or from the program. 


The termination character selected in the escape code is valid only for the current activation 
of Record mode. When Record mode is ended, the termination character returns to the default 
character (“0”). 


If the escape sequence is received from the computer, the terminal returns an “S” or “Fo 
character to the program to indicate “successful” or “failed” status for execution of the escape 
sequence. This status check is discussed later in this section. 


When the status character is sent depends on whether or not the DC1/DC2 handshake is 
enabled. (Refer to Sections 3 and 9 for information on handshake types.) If the DC1/DC2 
handshake is disabled, the character (always an “S”) is sent immediately after the terminal 
receives the escape sequence; otherwise, it (an “S” or “F”) is sent after Record mode is turned 
off and a DC1 is received from the computer. 


A 256-character buffer is used to hold each record prior to sending it to the “to” device(s). If 
the record exceeds 256 characters, the terminal’s handshake holds off any further transmis- 
sion from the computer until the buffer contents are sent to the “to” device(s). Records shorter 
than 256 characters are indicated by an LF (line feed) character. In this case also, the termi- 
nal’s handshake holds off further transmission from the computer until the buffer is cleared. 


If Record mode is turned off with a partially-filled buffer, the contents are sent to the “to” 
device(s). 


If the first character in the buffer is the termination character, Record mode is terminated 
and the termination character is not sent to the “to” device(s). 


Log Top Mode 


When the display is filled and another line of data is entered through the keyboard or 
received over a datacomm line, the top line in the display is purged to make room for the new 
line. With top logging, each line that is purged from the top of the display is printed. Thus, 
while the line is “lost” from display memory, it is maintained in hard copy form. Figure C-3 
illustrates top logging. 
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Top Logging 


a, 


First Line In 
Workspace Computer 


aot 


Last Line In 
Workspace 


Figure C-3. Top Logging 


Log Bottom Mode 


With bottom logging, each time the cursor moves from one line to another as the result of an 
explicit line feed or an end-of-line wraparound, the line from which the cursor moved is 
printed. This feature allows you to maintain a hard copy “trail” of all lines added to the 
display in the order in which they were entered and/or received. Figure C-4 illustrates 
bottom logging. 


Bottom Logging 


Computer 


Last Line 
Entered 


Figure C-4. Bottom Logging 
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When performing data logging in Remote mode, the terminal and host computer must be 
using the ENQ-ACK or XON-XOFF handshakes or they must be using a baud rate that is 
equal to or less than the rate at which the slowest selected printer can function. (You will 
probably have to drop to 600 baud, if no handshaking is used.) 


From the keyboard, you enable and disable data logging using the LOG TOP andLOG BOTTOM 
keys. These keys alternately enable and disable top logging and bottom logging, respectively. 
When either is enabled, an asterisk appears in the associated key display. 


From a program executing in a host computer, you enable and disable data logging using the 
following escape sequences: 


ENABLE BOTTOM LOGGING: Eca&p1ic 
ENABLE TOP LOGGING: Ec&ap12c 
DISABLE LOGGING: Ec&p13C 


Both forms of data logging may not be enabled simultaneously. Once either form of data 
logging is enabled, it remains enabled until explicitly disabled, until the other form of data 
logging is enabled, until a hard reset is performed, or until the power is turned off. 


Note that the keyboard is temporarily locked while a line of data is being “logged”. This may 
make it difficult to perform any keyboard operations if a large quantity of data is coming into 
the display over the datacomm line rapidly enough to result in continuous logging. 


PRINTER OPERATIONS 


You can copy, from the display, a selected line, a part (or all) of the displayed page, or a part 
(or all) of the active workspace. The cursor is used as the selector to determine the line at 
which the copy operation starts. To do so, you must select the printer as the destination (“to”) 
device. The display is defined as the “from” device in data transfers to the printer. 


The operation sequence is to select the printer as a “to” device, place the cursor in the line at 
which you want printing to start, then display the “device control” set of function keys and 
select COPY LINE, COPY PAGE, or COPY ALL. 


Copy Line 


When the integral printer is selected as a destination device, you can copy the line containing 
the cursor from the display to the printer. The entire line is copied; block terminators are 
ignored. After the line is printed, the cursor moves to the leftmost column in the next lower 
line (column 0, not the left margin). If the cursor is on an empty line, COPY LINE will not 
cause anything to be printed; instead, the paper will be advanced one line. 


From the keyboard, you copy one line of data using the COPY LINE key in the “device control” 
set of function keys. 
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From a program executing in a host computer, you copy one line of data using the following 
escape sequence: 


Ec&pB 


Copy Page 


When the printer is selected as a destination device, you can copy all lines, starting with the 
line containing the cursor through the last line visible on the screen, to the printer. Block 
terminators are ignored. After each line is printed the cursor moves to the leftmost column in 
the next lower line (column 0, not the left margin). If the cursor is at a line that is beyond the 
last displayable line, the printer does nothing. 


From the keyboard, you copy a “page” of data using the COPY PAGE key in the “device control” 
set of function keys. 


From a program operating in a host computer, you copy a page of data using the following 
escape sequence: 


Ecé&pF 


Copy All 


When the printer is selected as a destination device, you can copy all lines, starting with the 
line containing the cursor through the last line of display memory, to the printer. Block 
terminators are ignored. After each line is printed the cursor moves to the leftmost column in 
the next lower line (column 0, not the left margin). If the cursor is located beyond the last 
displayable line, the printer does nothing. 


From the keyboard, you copy “all” using the COPY ALL key in the “device control” set of 
function keys. 


From a program executing in a host computer, you copy “all” using the following escape 
sequence: 


Ecé&pM 


Copy The Entire Active Workspace 


When the printer is selected as a destination device, you can copy the entire content of the 
active workspace to the printer by “homing up” the cursor and selecting the COPY ALL key. 
Block terminators are ignored. 


From a program executing in a host computer, you copy the entire workspace using the 
following escape sequence: 


Ec0 


All lines of data, not just those appearing on the screen, are copied from the display to the 
printer. Block terminators are ignored. 
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COMPUTER TO PRINTER DATA TRANSFERS 


With the printer selected as a destination device, you can copy up to 256 characters of a data 
string from the computer to the printer. The data can be sent in either binary or ASCII form, 
depending on the escape sequence used. To copy a binary data string to the printer from the 
computer, use the following escape sequence: 


Ec &p <x>W <data string> 


ee 99 
x 


This sequence transfers the first bytes of the data string, in binary form, to the printer. 


The maximum value for “x” is 256. 


To copy an ASCII data string from the computer to the printer, use the following escape 
sequence: 


Ec &p W<data string> 


The entire data string is copied. The string is terminated either by an ASCII line feed 
character or by the 256th character. 


PRINTER STATUS 


It is possible for a program to determine several items of printer status information using 
escape sequences. These items are: 


e Whether or not the terminal contains an integral printer. 
e Whether a printer error exists (no paper or the printer top cover is open). 
e Whether or not the printer is busy. 


e Whether the last command sent to the printer was completed or interrupted (by the 
terminal operator pressing the @=j key). 


e Whether the last command was completed sucessfully or failed. 
For detailed information on printer status, refer to the Status section. 


An alternative method exists for determining the status of the last command sent to the 
terminal. After issuing a copy line, copy page, copy all, advance line, or advance page Ec&p 
sequence, the remote program can determine whether or not the operation was successfully 
performed by executing an INPUT (BASIC language) or similar instruction that requests one 
ASCII character from the terminal. 


The terminal responds by sending an “S”, “F”, or “U”. An “S” indicates successful completion, 
an “F” indicates that the operation failed, and a “U” indicates that the terminal operator 
interrupted the data transfer by pressing GJ. 


These completion codes cannot be suppressed by configuration parameters or any other 
means. They are always transmitted and your programs should include input commands for 
accepting them. 
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The keyboard is disabled (“locked”) until the status is sent. 


In either Character or Block Line mode, the terminal sends a <CR> (or a <CR> <LF> if Auto 


Linefeed mode is enabled) following the completion code. In Block Page mode, it sends a block 
terminator character. 


If a datacomm error occurs during transmission of the data record, the device control comple- 
tion code is unpredictable. Datacomm errors are reported by way of the terminal status bytes 
described in Section 8. 


PRINTER SELF TEST 


The terminal has a printer self test feature that exercises the printer’s capabilities to verify 
that it is functioning properly. 


The printer self test cannot be initiated from a program. To initiate the test from the key- 
board, press the following keys, in sequence: 


GP. service keys, INT PRT TEST 


If the printer is functioning properly, it will generate the test pattern illustrated in figure 
C-5. 


@AEC CEFGRHIJK LMNGPGRS TUVWXYZE \I14_‘abs defghijyk Imnopqrs tuvwxyzi Ii-# 


GABC DEFGHIJK LMNOPGRS TUYVWXYZO Nec ere G 
GAC ORPGRIVK UMNOPORS TUVWKYZE \J* ‘abc defghijk Imncpars tuvwyyzt [Js M'#828/ (e+ ,-./ 01234567 BS:34=>? —- BABCDEFG 
@ABC GEFG @ABC  DEFG PABC  DEFG 


Figure C-5. Integral Printer Test Pattern 


If an error is detected, the message “Integral Printer Error” appears at the bottom of the 
screen, where the function key labels normally appear. To clear the message, press QJ. 


If the error condition is one of the following, you can correct it yourself: 
e Out of paper. 


e The metal latch, under the printer lid (figure C-6), is not latched. To latch it, press it down 
firmly. 
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Print Head Plastic Latching Frame 
Guide Window 


Figure C-6. Integral Printer Mechanism 


MAINTAINING THE INTEGRAL PRINTER 


Printer Paper 


The integral printer uses a special form of thermal printing paper. You may purchase this 
paper through your local HP sales and service office by using the following names and part 
numbers: 


1 box (24 rolls) Thermal Paper (blue), HP part no. 9270-0638. 

1 box (24 rolls) Thermal Paper (black), HP part no. 9270-0656. 

CAUTION: We recommend that you use only HP Thermal Paper in your integral printer. 
Using other paper can shorten the life of the print head and reduce the print 


quality. Also, if you have an HP Warranty Service Contract, you must use HP 
Thermal Paper to keep the contract valid. 


Loading Printer Paper 


To load the printer paper, follow these instructions: 


Step 1. Lift the top cover of the printer mechanism (figure C-6). An illustration of the 
correct paper position and flow is embossed on the underside of the cover. 


Step 2. Press the latch toward the front of the terminal to release the latching frame. Lift 
the hinged latching frame to its forward position. 
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Step 3. Remove any paper remaining in the printer. 


Step 4. The paper comes rolled on a cardboard cylinder. A metal rod, passing through the 
cylinder, holds the cylinder in place. Lift the cylinder upward and forward along the 
guide slots to remove the cylinder and rod. 


Step 5. Remove the rod from the old cylinder and insert it into the new cylinder for the next 
roll of paper. 


NOTE: The print material only occurs on one side of the paper. Therefore, you must insert 
the paper correctly to produce print. The paper must feed toward the front of the 
terminal from the underside of the paper roll. See the embossed illustration on the 
underside of the top cover. 


Step 6. Place the ends of the metal rod in the guide slots on either side of the print 
mechanism and press down and toward the rear until the rod snaps into place. 


CAUTION: The print head (figure C-6) is relatively fragile and susceptible to damage. Be 
careful not to strike the print head while loading the paper. 


Step 7. Feed the leading edge of the paper through the latching frame between the latching 
frame and the clear plastic guide window. 


Step 8. Lower the latching frame into place without locking it. 


Step 9. Align the sides of the paper with the guide lines embossed on each side of the guide 
window. 


Step 10. Each new roll of paper has a glue spot, near the leading edge of the roll, which holds 
the roll intact. Feed approximately 12 inches of paper through the latching frame 
so the glue spot is beyond (outside) the print head and guide window. 


NOTE: You should never allow the print head to pass over the glue spot during print 
operations. 


Step 11. Press down the latch until it locks into place with an audible click. If the latch fails 
to lock, the terminal displays an error message when you attempt your first printer 
operation. 

Step 12. Tear off any excess paper using the guide window as a cutting edge. 

Step 13. Close the top cover. 

NOTE: If subsequent print operations appear normal except no image appears, the paper 


may be installed backwards. Refer to the embossed illustration on the underside of 
the top cover and verify that the paper is feeding through correctly. 
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Appendix D 


INTRODUCTION 


This section contains a description of the terminal’s graphics functions and how they are used. 
The information and the examples are intended for use in developing programs to control the 
graphics functions. Additional information on how to use the graphics features from the 
keyboard is contained in the User’s Manual. 


GRAPHICS DISPLAY 
You can display graphics data by addressing points in a 512 by 390 array. 


The graphics and alphanumeric data are displayed in the same area on the screen but are 
stored in separate RAM memories. This allows you to read or modify graphics and alphanu- 
meric data separately. 


NOTE: Alphanumeric characters overlay or mask out the graphics display. Thus enhance- 


ments (blinking, inverse video, etc.) alter the appearance of graphics already on the 
screen. The data in the graphics display memory, however, remains unchanged. 


511,369 


| 512 x 390. 
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KEYBOARD GRAPHICS FUNCTIONS 


Graphics functions commands in the form of escape sequences can be entered at the terminal 
keyboard by the operator. In addition, certain graphics functions are performed via the set of 
graphics control keys located to the right of the normal ASCII character set (see figure D-1). 
Table D-1 contains a list of the keys and a description of their functions . These keys function in 
either local or remote operation. This allows a combination of operator and program control of 
graphics functions. Refer to the User’s Manual for detailed information on using the graphics 
control keys. 


Figure D-1. Location at Graphics Keys 


Each key (except the two TAB keys and the decimal point key) performs one of two functions, 
depending upon the current state of the keypad. Pressing jj NUM PAD toggles the keypad 
between graphics and numerics functions. The current state of the keypad appears as 
GRPH PAD or NUM PAD in the status line at the bottom of the screen display (the 27th row). The 
default state is NUM PAD. The current state of the keypad, however, is stored in nonvolatile 
memory; if you set the keypad to GRAPH PAD and turn off the terminal, the keypad is still in 
GRAPH PAD state when you reapply power. Hard reset GE) does not affect the 
keypad state. 


You can set the keypad programmatically using the command: 
EC & k <parameter> O 
where <parameter> may be: 


0 = NUM PAD 
1 = GRAPH PAD 


While in GRAPH PAD, the cursor control keys are the only repeating keys. Also, in GRAPH 
PAD the minus function on the NUM PAD key and th@ggg, @&g§, and@#§ keys are disabled. 
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Graphics Control Functions 
Table D-1. Graphics Control Keys 


KEY DESCRIPTION 


G. CURSOR Toggles the graphics cursor on and off. 


Move the graphics cursor. More than one can be pressed for 
diagonal motion. 


CURSOR FAST Speeds up the graphics cursor if pressed in conjunction with 


the cursor keys. The rate returns to normal when released. 


G. DISPLAY 


Toggles the graphics display to inhibit the graphics image 
without erasing. 


A. DSPLY 


Toggles the alphanumeric display to inhibit the alphanumeric 
image without erasing. 


G. CLEAR 


Erases the graphics image memory. 


*G. COPY Copies graphics memory to the specified “to” devices. 


NUM PAD Toggles the function of the keypad between graphics and 


numerics when QJ is pressed simultaneously. 


Unshifted in numeric mode, the key is used to display a dash 
(-) character. 


*The G. COPY key causes an error message to appear if no valid destination device is specified. 


PROGRAMMABLE GRAPHICS FUNCTIONS 


Graphics functions are controlled by parameterized escape sequences. All graphics escape 
sequences begin withEc *.The third character, always lower case, selects the type of graphics 
sequence. Table D-2 lists the types of graphics sequences. For example, Ec * p specifies a 
plotting sequence. 


Subsequent characters in the control sequence are read as either parameters or commands, 
depending on the location of the character in the ASCII table. 
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Table D-2. Summary of Graphics Sequence Types 


ESCAPE SEQUENCE DESCRIPTION 


Display Control 
Labeling 

Drawing Mode 

Vector Plotting 
Graphics Status 
Compatibility Mode 
Graphics Initialization 


Control Codes 


Control codes are generally ignored, with the exception of the ESCAPE character (Ec). Ifan Ec 
character is detected and the previous graphics control sequence has not been properly 
terminated with a “Z” or some other valid upper case character, the Ec will cause the execution of 
the previous sequence to be terminated. The new escape sequence will then be executed. 


Commands 


Graphics commands come from columns 4-7 of the ASCII table, the upper and lower case letter 
(A-Z and “). Both upper and lower case commands execute the same function. Upper case letters 
terminate the sequence and cause it to be executed. You can use more than one command in a 
sequence. 


Graphics sequences can be any length. (The terminal ignores CR and LF characters in the 
middle of graphics sequences.) For example, to plot a figure containing 100 points the escape 
sequence could appear as follows: 


Ec *pa ¢x1,yi> . . . ¢x100,y100>2 


This could cause problems if an error occurs and the system tries to report it in the middle of a 
long sequence. Since most systems use upper case characters for messages, the first character 
of the message would end any graphics sequence that might be in progress. Letters that have 
not been assigned a function for a particular graphics sequence are treated as NOP’s and if they 
are lower case, are ignored. If upper case, they will end the sequence. The letter z has been 
defined as a NOP in all sequences so that a capital Z can always be used to end a graphics 
escape sequence. 
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Commands 


Parameters 


Control Code 
Parameter 


PUTTER VPP TE 


© 
oO 
© 
=) 


BIT 765432 1 


=) S 
= © 
(o>) ~ 


0001 
0011 
0101 
0111 
1001 
1011 
1100 
1101 
1110 
1111 


Command and Terminate Sequence 
Command and Continue Sequence 


-—- & 
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Parameters 


Parameters come from columns 2 and 3 of the ASCII table (SPACE through ?). Most parame- 
ters are simply the ASCII numeric characters used to represent data coordinates or to select 
one of several settings. Binary formatted data is generated by appending the bits 0 1 to five bits 
of binary data. Note that in binary formats, spaces are treated as data and are not ignored or 
used as delimiters. Both ASCII and binary data formats are described later in this section. 


Parameters precede their associated commands (postfix notation). The most frequently used 
parameters are vector data. Refer to the discussion of Vectors for additional information on 
parameters used to define vector operations. 


Examples: 
commands 
Ec * m 2a 7b 256,195 J 
preamble parameters 
command end sequence 
Ec * p f 100, 100, 200, 2002 
TSO 
preamble parameters 
The programmable graphics functions are organized into the following groups. 


e Display Control 

e Cursor Control 

e Plotting Sequences 

e Vector Data Formats 
e Relocatable Origin 

e Line Types 

e Area Fills 

e Drawing Modes 

e Graphics Defaults 

e Graphics Text 

¢ Compatibility Mode 
e Graphics Status Requests 


The remainder of this section contains descriptions of each of these functional groups. 
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Graphics 


Graphics display control is made up of the functions used to control the graphics cursor, the 
portion of the graphics memory that is currently being displayed, or the state of the graphics 


memory. These functions are as follows: 
e Graphics Cursor Control 


e Graphics Memory Control 


Table D-3 lists the escapé sequences for the graphics display control functions. 


Table D-8. Graphics Display Control Functions 


FUNCTION CODE DESCRIPTION 


Graphics Cursor Control 

Cursor On Ec#dk 
Cursor Off Ec#dl 

Move Absolute Ec#d<x,y>o 
Move Relative Ec#d<x,y>p 
Graphics Memory Control 

Clear Memory 

Set Memory 

Display On 

Display Off 


Graphics Cursor Control 


Turn on the graphics cursor. 
Turn off the graphics cursor. 
Position the graphics cursor. 
Position the graphics cursor. 


Turn off all dots in graphics 
memory. 

Turn on all dots in graphics 
memory. 

Enable the graphics display. 
Inhibit the graphics display. 


A separate graphics cursor is available for use in locating points in the graphics display. The 
graphics cursor is used by the terminal operator to input position data or to interact with a 


graphics application program. 


GRAPHICS CURSOR ON/OFF. The graphics cursor is initially off (power on or full reset). 
Turning the cursor on or off does not affect the data in graphics memory. 


The graphics cursor may be toggled on and off by pressing the G. CURSOR key on the 


graphics/numeric pad. 
Programmatically, you can toggle the cursor: 


Graphics Cursor On: Ec#dk 
Graphics Cursor Off: Ec#dl 


D-7 


Graphics 


GRAPHICS CURSOR POSITIONING. The graphics cursor is initially at position (0,0) after 
power on, full reset, graphics hard reset (Ec*wr), or graphics defaults reset (Ec*mr). You can 
position the cursor (even if it is not turned on) using either absolute or relative coordinates. In 
the following sequences, X and Y give the new cursor position. Refer to Vectors for a discussion 
of absolute and relative coordinates. 


Position Graphics 
Cursor Absolute: Ec#d<X,Y>o 


Position Graphics 
Cursor Relative: Ec#d<X ,Y>p 


You can position the graphics cursor with the graphics/numeric keypad by pressing <, >, 7, |. 
Pressing two keys simultaneously causes diagonal movement. The CURSOR FAST key can be 


pressed at the same time for high-speed cursor positioning. 


Example: The cursor is currently at position 100,100 and off. Move it 50 units to the right and 
20 units down from its current position and turn it on. 


(Before) (After) 


(00,100) 
| . = | | -20 
Ce 


(150,80) 


ESC ¢ d50 —20pf 


Graphics Memory Control 


The graphics display can be turned on or off or the entire memory can be set to all ones (dots on) 
or all zeros (dots off). 


GRAPHICS DISPLAY ON/OFF. The graphics display and graphics cursor can be turned on 
or off. The data in the graphics memory is unaffected. 


From the graphics/numeric keypad, pressing G. DISPLAY toggles the graphics display on and 
off: 


Programmatically: 
Graphics Display On: Ec#dc 
Graphics Display Off: Ec#dd 
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GRAPHICS DISPLAY SET/CLEAR. The graphics data currently displayed on the screen 
can be set to all ones (a white screen) or cleared to all zeros (a black screen). 


Clear Graphics Memory: Ec+da 
Set Graphics Memory: Ec*db 


You can clear graphics data on the screen from the keyboard by pressing G. CLEAR on the 
graphics/numeric pad. 


GRAPHICS DRAWING MODE PARAMETERS 


There are several drawing parameters that can be set to allow a wide variety of drawing 
capabilities. These parameters select whether data will be stored in the graphics memory as 1’s 
or 0’s, define line or area patterns to be used when drawing vectors, position the relocatable 
origin, and define graphics text settings. 


Graphics drawing control sequences begin withEc * m followed by one or more of the drawing 
parameters. Table D-4 lists the mode control commands. 


Drawing Modes 


Vectors can be drawn by setting, clearing, or complementing the data in the graphics memory. 
Normally the memory is cleared and vectors are drawn by setting selected bits to make white 
lines on a dark screen. If instead you want black vectors on a white screen, you can begin by 
setting memory (refer to the Set Memory command), select a clear or complement line type and 
draw dark vectors (refer to the example that follows). Figure D-2 illustrates the various 
drawing modes. 


Table D-4. Graphics Mode Commands 


PARAMETERS DESCRIPTION 


select drawing mode 

select line type 

define user line pattern 

define user area fill pattern 

rectangular area fill, absolute 

rectangular area fill, relocatable 

select area fill pattern 

select area boundary pen 

set relocatable origin to absolute coordinates 
set relocatable origin to current pen position 
set relocatable origin to graphics cursor position 
set graphics text size 

set graphics text direction 

turn on character slant 

turn off character slant 

set text origin 

set graphics defaults 

NOP 
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Drawing Data Screen 


DRAWING 
MODES 


Mode = 0 (No Effect) 
Mode = 1 (Clear) Mode = 2 (Set) 


DRA 
MO 


Mode = 3 (Compiement) Mode = 4(Jam) 


DRA 
MO 


DRAWING 
MODES 


Figure D-2. Examples of Drawing Modes 
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Set Drawing Mode: Ec * m Sparameter> a 


where: <parameter> is 


0 = no effect 

1 = Clear (turn off graphics bits) 
2 = Set (turn on graphics bits) 
3 
4 


= Complement (toggle the graphics bits) 
Jam (turn bits on or off according to the data) 


CLEAR MODE. Clear mode causes selected display bits to be turned off. The “selected bits” 
are those that are “on” in the line pattern. If a solid line type (the default) has been selected, all 
of the bits in a vector will be selected. In clear mode this means that all of the dots making upa 
vector will be turned off. This allows you to draw dark vectors on a white background. Only 
those bits that are on in the pattern are cleared. Bits that are off in the pattern do not affect the 
display. 


SET MODE. Set mode is similar to clear mode except that the selected bits are turned on 
instead of off. Only the bits that are on in the line type are affected. 


COMPLEMENT MODE. Complement mode causes the selected display bits to change state 
(on to off, off to on). Again only those bits that are on in the line type or pattern are affected. 


JAM MODE. Jam mode differs from the other modes in that both the bits that are on in the 
line type or pattern and the bits in the pattern that are off affect the display. Jam mode has the 
effect of overlaying the display with the pattern. 


SELECTIVE ERASE. A vector drawn in set mode can be selectively erased by redrawing it in 
clear mode. This will cause gaps to occur if the erased line is intersected by other lines. This 
problem can be overcome by initially drawing the line in complement mode and then redraw- 
ing it in complement mode to erase the line. This technique will preserve the original display. 
Complement mode is useful for drawing and erasing temporary figures. 


Example: Select complement mode, draw a vector, and then erase the vector by redrawing. 


Ec * m 3A (select complement mode) 
Ec * pa f 100,300 300,3002 (draw vector) 
Ec * p a f 100,300 300,3002 (erase vector) 


Drawing Patterns 


You can select the dot pattern used when drawing vectors or filling rectangular areas. Dotted 
and dashed lines can be drawn by selecting one of nine predefined line patterns or a user 
defined line or area pattern. This allows you to use different line patterns to distinguish 
between groups of plotted data or easily generate shading and cross hatching for use in 
engineering drawings, graphs or fabric patterns. 
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LINE TYPE. One of eleven line types can be selected. Once a line type has been selected, all 1 
drawing vectors are drawn using that line type. The patterns for the predefined line types are 
shown in figure D-3. Refer to the Define Line Pattern command for additional information. 


Select Line Type: Ec * m <¢line type> b 
where: <line type> is 


Solid line (default) 
User defined line pattern 
Current area pattern 
Predefined pattern #1 
Predefined pattern #2 
Predefined pattern #3 
Predefined pattern #4 
Predefined pattern #5 
Predefined pattern #6 
Predefined pattern #7 
Point plot 


“~co OOnN DUN AWD — 


—_ — 


Point plot causes a single point to be plotted at the coordinates specified by the data. This line 

type is useful for generating “scattergram” type graphs. If current area shading is selected 

(type = 3) the line patterns used are selected from the eight lines making up the area fill 

pattern (refer to Define Area Pattern). The display is divided into groups of eight rows and - 
eight columns. Horizontal and vertical lines are drawn using the appropriate row or column 

from the area pattern. Diagonal lines are drawn using a solid vector. 


1 = 

Ae 
5 = oe eer 
6 =-- err ree 
TH rect tsececsccccneeeressevescceeees 
eS a 
Ve teg ce 
10 = ---—--—---—-- 
{1 = - CPOINI PLOT). 


Figure D-3. Predefined Line Type Patterns 


Example: Select line type 9 and draw a figure using the new line type. 


Ec #mS$3bB 
Ec * p a 0,0 200,0 200,100 0,100 0,02 
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200,100 


Example: Select the area pattern as the line type. 


Ec *#«m 51,204, 

S1,204,51,204, (Defines area pattern shown 
51,204D in figure D-4b) 

Ec * m 3B (Selects the area pattern) 


Ec *pa 9,3,9,122 
Ec *pa 2,10,7,52 


Ec *#pa 2,3,7,32 
(Draws the vectors shown in 
figure D-4a) 
Drawing vectors (2,3)-(7,3),(9,3)-(9-12), and (2,10)-(7,5) using the area pattern shown in figure 
D-4b would result in the drawing shown in figure D-4a. 


Note: Only horizontal and vertical vectors can be defined with an area pattern. All diagonal 
vectors are drawn as a solid line. 


Adjacent horizontal or vertical lines using the user defined line type (type = 2) can be used to 
create patterns more complicated than those available in an 8X8 area pattern. User defined 
line and area patterns are described in the following paragraphs. 


DEFINE LINE PATTERN. The dot pattern used to draw vectors can be defined program- 
matically. Once a pattern is defined, you must select the user defined line type (type = 2) using 
the Select Line Type command. Figure D-5 gives examples of line patterns. 


A user-defined line pattern is composed of a dot pattern and a scale factor. The dot pattern is a 
sequence of eight 1’s and 0’s. Using the default drawing mode, points indicated as a “1” in the 
pattern are drawn using the primary pen, and the points indicated as a’0“ are left unchanged. 


The pattern is given as a decimal number between 0 and 255 that is the decimal equivalent of 
the 8-bit binary pattern. The default pattern is all “1”s (255). For example, ... = 10101010 
(binary) = 170 (decimal). The actual number used for the pattern can be between -32768 and 
32767. The least significant 8 bits of the number’s 2’s complement equivalent are used to 
determine the pattern. 
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The scale factor indicates how many times each bit in the pattern is repeated. The default scale 
factor is 1. For example, a scale factor of 3 applied to the pattern defined above results in a 
pattern of... ... ... ... or 111000111000111000111000 (binary). 

The command for creating a user-defined line type is: 


Ec * m <pattern><scale>dc 


where <pat tern> is an integer in the range (-32768 to 32767) and <scale> is an integer in the 
range (1 to 255). 


Example: Define a pattern to generate the following vector: 
11111111110011001111111111001100 
pattern = 11111010 = 250 


scale = 2 


Ec *« m 250 2 c 


(A) (B) 


12 

" Area Pattern 
10 

9 

8 

7 

6 

5 

4 

2 0123 4 5 6 7 
1 Columns 
0 


012 3 4 5 6 7 8 9 10 


Figure D-4. Using Area Patterns As Line Types 
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Figure D-5. Examples of User-Defined Line Types 


Line patterns too complex to be obtained from an 8X8 area pattern can be generated by 
plotting a series of lines and varying the patterns used for successive lines. Complex patterns 
such as those used in weaving can be generated easily using this technique. 


Example: Define a pattern to generate the following vector: 


ARR RK RK ok OE OK Oe of OK i 2 2 2 2K 
00 8 00 0O 00 


pattern = 1111010 = 250 
scale = 2 


Ec * m 250 2 C 


DEFINE AREA PATTERN. An 8X8 pattern can be defined for use in filling rectangular 
areas. The pattern can also be used to provide line patterns for horizontal or vertical lines when 
the area pattern is selected as a line type (type = 3). (Refer to Define Line Type.) Irregular 
shapes can also be built up by selecting the area shading pattern and then using successive 
lines. 


The area pattern is defined using 8 parameters, one for each of the rows in the pattern. Each 
parameter is a decimal number (0 to 255) representing an 8-bit binary pattern. Refer to Define 
Line Pattern for additional information. The display is divided up into 8X8 cells. Every point 
on the display is mapped to a corresponding bit in the pattern. Drawing horizontal or vertical 
lines causes the corresponding row or column of the pattern to be used as the line pattern. 
Diagonal vectors will ea be drawn using a solid line. Figure D-6 contains sample area fill 
patterns. 


Define Area Pattern: 
where: <row 0> is the 8-bit pattern for row 0 


<row 7> is the 8-bit pattern for row 7 
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A simple checkerboard pattern would be defined as follows: 


Ec #«m 170 85 170 85 170 85 170 85 D 
Row 0 Row 7 


Select the area pattern as the line type: 


Ec *#m3B 


128 64 32 16.8 4 2 1 128 64 32 16 8 4 2 1 
Row 7 24 


Row 6 36 
Row 5 a” .. 66 


Row 4 129 
Row 3 129 


row2 | [i Mss 
Row 1 eS pel 36 


Row 0 24 
(a) 
Row 7 85 
Row 6 170 
Row 5 85 
Row 4 170 
Row 3 85 
Row 2 170 
Row 1 85 
Row 0 170 
(c) 
Row 7 85 
Row 6 00 
Row 5 85 
Row 4 00 
Row 3 85 
Row 2 00 
Row 1 85 
Row 0 00 
(e) (f) 


Figure D-6. Area Patterns Examples 
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AREA FILLS 


The terminal has two types of area fill specifications--rectangular and polygonal. An area can 
be filled with one of a variety of predefined patterns or with a user-defined pattern. The pattern 
can also be used to provide line patterns for horizontal or vertical lines when the area pattern 
is selected as the line type. (Refer to “Using Area Fills As Line Types”.) 


When an area fill pattern is selected, the entire screen is divided into 8x8 cells. Each location is 
mapped to the corresponding bit in the pattern. When an area fill operation is performed, the 
area fill pattern is duplicated to fill the area. The pattern starts at screen coordinates 0,0 (see 
Figure D-7 below). 


511,389 


Sample 
Area 
Pattern 


+ 
+, 


efe'o'e'e’ 


Figure D-7. How The Area Fill Pattern Is Mapped 


Selecting An Area Fill Pattern 


The default pattern for area fill is a user-defined pattern. To select the type of area fill pattern 
to be used, use the following escape sequence: 


Ec * m <areapattern> g 


where <area pattern> is selected from: 

1 Solid area fill 
User defined area fill pattern (default) 
Pattern #0 (short dashed hatching) 
Pattern #1 (long dashed hatching) 
Pattern #2 (hatching) 
Pattern #3 (cross hatching) 
Pattern #4 (fine cross hatching) 
Pattern #5 (medium checkerboard) 
Pattern #6 (fine checkerboard, 1:1 blend) 
Pattern #7 (3:1 blend) 


SCO ON OM AW PD 
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User Defined Area Fill Patterns 


The user area pattern is defined by 8 parameters, one for every row of dots in the pattern. Each 
parameter is an integer in the range -32768 to 32767. The number is interpreted as a 2’s 
complement number, and the least significant 8-bits are used to obtain a value between 0 and 
255. The 8-bit number (0 to 255) represents an 8-bit binary pattern. Bits set to 1 are drawn 
using the primary pen, and bits set to 0 (zero) are not drawn (depending on the current drawing 
mode). 


The command for defining a user area fill pattern is: 
Ec * m <row0><row1>. . .<row 7> d 


where <row 0> is the 8-bit pattern for row 0 


<row 7> is the 8-bit pattern for row 7 
Example: Define a simple checkerboard pattern. 


Row 0 = 10101010 = 170 
Row 1 = 01010101 = 85 
Row 2 = 10101010 = 170 
Row 3 = 01010101 = 85 
Row 4 = 10101010 = 170 
Row 5 = 01010101 = 85 
Row 6 = 10101010 = 170 
Row 7 = 01010101 = 85 


Ec * m 170 85 170 85 170 85 170 85 D 
Row 0 Row 7 


NOTE: The scale factor of an area fill pattern is always 1. 


Other examples of user defined area patterns are shown in figure D-8. 
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Figure D-8. Examples of User-Defined Area Fill Patterns 


Using Area Fill Patterns As Line Types 


If you select type 3 for the Line Type command, the line pattern is created from the current area 
fill pattern. Horizontal and vertical lines are drawn using the appropriate row or column from 
the area fill pattern. Diagonal lines are always drawn using a solid vector; they do not follow 
the area fill pattern. If a line is longer than 8 dots, the pattern is repeated to complete the 
vector. 


Example: Plot three vectors (2,3)-(7,3), (9,3)-(9-12), and (7,5)-(2,10) using a user defined area 
fill pattern of 51,204,51,204,51,204,51,204 (Figure D-9 below). 
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Figure D-9. Using Area Fill Patterns As Line Types 


Step 1. Create a user defined area fill pattern. 
Ec * m 51,204,591 ,204,51 ,204,51 ,204D 


Step 2. Select the user defined area fill pattern as the current area fill pattern. 
Ec * m 2G 


Step 3. Select the current area fill pattern as the line type. 
Ec * m 3B 


Step 4. Draw the vectors 
Ec * pa 2,3,7,3a9,3,9,12a7,5,2,102 


Rectangular Area Fills 


A rectangular area can be filled in with a pattern simply by sending the lower left and upper 
right coordinates in an escape sequence. The coordinates can be either in absolute or relocat- 
able ASCII format. The pattern used for area fill is determined by the Select Area Pattern 
command. 


NOTE: The terminal can also fill irregular polygons. See “Polygonal Area Fills” in this 
section. 
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FILL RECTANGLE, ABSOLUTE 


Ec * m <x1><y1><x2><y2> e 


where <x1><y1> are the absolute coordinates of the lower left corner of the rectangular area to 
be filled (-16384 to 16383), and <x2><y2> are the absolute coordinates of the upper right corner 
of the rectangular area to be filled (-16384 to 16383). 

Example: Using area fill pattern 5, fill a rectangle defined by the diagonal 50,50 300,300. 


Ec* m5 g 50,50 300,300 E 


FILL RECTANGLE, RELOCATABLE 


Ec * m <x1><yird<x2><y2> f 
where <x1><y1> are the relocatable coordinates of the lower left corner of the rectangular area 
to be filled (-16383 to 16383), and <x2><y2> are the relocatable coordinates of the upper right 
corner of the rectangular area to be filled (-16383 to 16383). 


This command is used in conjunction with the relocatable origin. 


Example: Load a function key with the command: 


Ec « m 1 20,20 30,30 F 


Use the cursor control keys to move the graphics cursor while periodically pressing this 
function key. 


Polygonal Area Fills 


Begin Polygon Area Fill: Ec * p 5s 
Close Polygon/Begin New Polygon: Ec * pa 
Close Polygon Area Fill: Ec * p t 


You can define a polygon with as many as 105 sides and fill the shape with the current area fill 
pattern. The Begin Polygon Area Fill command causes subsequent coordinate pairs to be read 
as vertices of the polygon. When a lift pen command (Ec * p a) occurs in the middle of a 
polygon area fill sequence, a new polygon is started (see example). The Close Area Fill 
command (or any capital letter) causes the polygon to be filled using the current drawing mode 
and area pattern. Note that it is not necessary to specify a vector from the last point back to the 
first point; the polygon automatically closes itself at the end of the sequence. 
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If the polygon definition crosses over itself, the areas are defined in alternate order. 


Figure D-10. Overlapping Polygon Area Fills 


Example: Move the pen to 33 0, and define and fill a pentagon 100 units on a side. Lift and 
move the pen to 40 10, and define another pentagon inside the first pentagon. 


Ec * pas 33,0 133,0 166,95 83,150 0,95 
a 40,10 12,91 83,138 153,91 125,10 T 


ov 


Figure D-11. Polygon Area Fiii Example 


Area Boundary Pen 


You can outline a filled area with a solid white line by enabling the area boundary pen. When 
the area boundary pen is disabled, the edges of the filled area are the same pattern as the 


interior. 
Set Area Boundary Pen: Ec* m<boundary pen>h 
where <boundary pen> may be: 

0 = enable boundary pen 


Any other integer = disable boundary pen 
No parameter = disable boundary pen 
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LIFT/LOWER BOUNDARY PEN 


Lift Boundary Pen: Ec * pu 
Lower Boundary Pen: Ec * pv 


If the boundary pen has been enabled by the Ec * m 0 h command (above), the pen may be 
“lifted” so that the edges of the filled area are the same pattern as the interior. When the pen is 
“lowered”, the boundary of the filled area is a solid white line. The Lower Boundary Pen 
command is executed only if the boundary pen has first been enabled. 


0,2000 2000,2000 Display 
1000, 1389 1511, 1389 Relocatable 
Origin = 


— 1000, — 1000 | 


1000, 1000 1511, 1000 


0,0 2000,0 


Figure D-12. Relocatable Origin 


RELOCATABLE ORIGIN 


The relocatable origin allows you to use one set of data and drawing commands to display a 
figure at several different positions on the screen. (See the resistor example under ASCII 


Relocatable Format.) 


You can also display portions of a figure that is too large to fit on the screen. You can create a 
“window” that can be positioned to display any 512 by 390 unit portion of the figure. The value 
of the relocatable origin is subtracted from the relocatable data to obtain the coordinates used 
to draw the data. Figure D-12 illustrates the effect of a Relocatable Origin on the display. 


This technique eliminates the need to check boundary conditions or compute new data in order 
to display the desired portion of the figure. Simply set the relocatable origin to the proper value 
to display the desired portion of the figure and then send the unchanged figure data to the 
terminal. The terminal will then automatically select and adjust the “window” data. 
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Set Relocatable Origin, Absolute 


The relocatable origin can be set to any absolute coordinates using ASCII absolute format 
(-16383 to 16383). 


Set Relocatable Origin Absolute: Ec * m €X,Y> j 
where: <X,Y> are the x and y coordinates in ASCII absolute format. 


Example: Set the relocatable origin to display the box in the figure so that the box is 
positioned at the lower left corner of the display. 


E. #m-300 -100J 


E * p ah300,100 500,100 500,200 300,200 300,100Z 


Relocatable 
300,200 500,200 Origin = ~—300,-100 


4 


300,100 500,100 


Set Relocatable Origin To Current Pen Position 


The relocatable origin can be set to the current pen position. 


Set Relocatable Origin 
To Current Pen Position: Ec * m k 


Set Relocatable Origin To Graphics Cursor Position 


The relocatable origin can be set to the current graphics cursor position. 


Set Relocatable Origin 
To Graphics Cursor Position: Ec * m1 
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SELECTING THE GRAPHICS DEFAULT PARAMETERS 


Graphics parameters can be set to their default (power on or full reset) values. Table D-5 lists 
the various parameters and their default values. Additional information can be found under 
the discussions of individual parameters. 


Set Graphics 
Default Parameters: Ec * m <default flag> r 


The current graphics mode and settings can be obtained with graphics status requests. 
Graphics status requests are described later in this section. It may be desirable to reselect 
graphics settings before you send graphics data to the terminal. 


Table D-5. Graphics Parameter Default Values 


PARAMETER DEFAULT VALUE 


**Pen Condition down 
**Line Type 1 (solid) 
**Drawing Mode 2 (SET) 
**User Line Pattern 255,1 
** Area Fill Type 2 (user-defined pattern) 
**User Area Fill Pattern 255,255.,...,(solid) 
**Boundary Pen off 7 
**Text Size 1 
**Text Direction 1 
**Text Origin 1 (left, bottom) 
**Text Slant 0 (off) 
** Graphics Text off 
Relocatable Origin 0,0 
Graphics Video on 
Alphanumeric Video on 
Graphics Cursor off 
Graphics Cursor 
Address 0,0 
Rubberband Line off 
Alphanumeric Cursor on 
Compatibility Mode 
Page Full Straps 0 (out)* 
GIN Strap 0 (CR only)* 


**If a “1” is used for the <default flag> CEc*mir), only these parameters are defaulted. 
When no default value is used (Ec*mr), all parameters are defaulted. 
*See table D-3 
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PLOTTING SEQUENCES 


All vector plotting sequences are initiated byEc * p.Table D-6 lists the commands that can be 
used within a plotting sequence. 


Table D-6. Graphics Plotting Control Functions 


PARAMETER DESCRIPTION 


lift the pen 


lower the pen 


use graphics cursor position as new point 


draw a single dot at the current pen position 


set relocatable origin = current pen position 


use ASCII absolute format 


use ASCII incremental format 


use ASCII relocatable format 


use binary absolute format 


use binary short incremental format 


use binary long incremental format 


use binary relocatable format 


NOP/synch 


After Ec * p has been sent, the drawing format is normally specified before data is sent. 


If no format is specified, ASCII absolute is assumed. There is no explicit draw vector command. 
When enough parameter bytes to specify a single end point have been received (the number 
depends on the format used), the pen is moved from its current position to the new end point. 
If the pen is down, a vector will be drawn. If the pen is up, the pen is moved to the new point 
(without drawing a vector) and lowered. The new end point becomes the current pen position. 
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Note that if a parameter byte is lost or garbled in transmission, all following end points will be 
improperly read. To minimize data errors caused by the loss of a data byte, any command can be 
used to reset the parameter count and restore synchronization. Nops (z), redundant format, or 
pen down commands can also be inserted to insure synchronization if necessary. 


Graphics sequences can extend indefinitely. In general, longer sequences are preferred as they 
minimize the overhead necessary for a plot sequence. Ec * p <format> must be sent for each 
series of vectors. As the sequence length decreases, the percentage of preamble characters 
increases, and the vector drawing rate goes down. The worst possible case would be to send 
Ec * p <format> for each vector; approximately 50/ of the characters sent would be overhead, 
reducing vector speed by a factor of 2. 


The general format for an absolute plotting sequence is: 


Ec * p ia <byte1> <byte2> <byte3> <byte4> (z) 
<byte1> <byte2> <byte3> <byte4> . 
. <byte1> <byte2> <byte3> <byte4>Z (or any upper case command ) 


Each block of 4 bytes specifies a single point. The “i” indicates that absolute format is to be 
used. The “a” raises the pen before it is moved to the point specified by the next four bytes and 
lowered. A NOP (z) can be added to insure synchronization, if necessary. The lowered pen draws 
a vector as it moves to the next point, and so on. The upper case “2” terminates the plotting 
sequence. 


The vector end point formats allow the pen to be moved completely off the screen (an absolute 
coordinate of 1000, for example). The actual range of the pen position can be from -16384 to 
16383. Vectors that extend beyond the screen are clipped so that they will not wrap around. 


Pen Control 


The terminal uses the concept of a “pen” in drawing vector data. The pen can be lifted or lowered 
as well as be positioned using absolute or relative coordinates. For example, the pen is lifted, 
moved to a starting coordinate, lowered and moved to an endpoint to draw a line. The pen is 
initially down and positioned at absolute coordinates 0,0 following power up or a full reset. If 
the pen is raised and coordinates given, the pen is moved to the coordinates and then lowered. 
The pen is normally left in the down position. 


Raise Pen: Ec *pa 
Lower Pen: Ec * pb 


This command lowers the imaginary plotting pen to the drawing surface. The pen draws a line 
as it moves from its current position. 


Use Cursor As Next Data Point 
Ec * pe 
This command causes the position of the graphics cursor to be used as the next data point. 
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Rubberband Line Mode 


Turn Rubberband Line On: Ec * dm 
Turn Rubberband Line off: Ec * dn 


“Rubberband Line” mode causes the terminal to display a temporary line connecting the 
graphics cursor to the current pen position. As the cursor is moved (using the cursor control 
keys or move cursor commands), the temporary line moves, stretches, or contracts as required 
to maintain the connection. The temporary line is “set” when the cursor position is entered as a 
new point by executing the Ec+pe command. The origin of the temporary rubberband line is 
then updated to the new point and the process can be repeated. 


NOTE: Ifthe graphics cursor is not already on, activating the rubberband line function turns 
on the graphics cursor. 


Draw A Point At The Current Pen Position 
Ec * pd 


This command draws a point at the current pen position. The pen is set to up. This command is 
ignored if encountered during an area fill sequence. 


VECTORS 


Graphics data is made up of vectors. Each vector is specified by the current graphic starting 
point and an end point. The current graphic starting point is one of the following: 


0,0 Initial starting point 

Last point defined by the graphics cursor (Ec*pc). 
Last point defined by data in a draw or move command 
CEc * p f/g/hH/i/j/k/1). 


Graphic points are specified in one of the following formats: 


ASCII Absolute 

ASCII Incremental 

ASCII Relocatable 

Binary Absolute 

Binary Incremental 
Binary Short Incremental 
Binary Relocatable 


If no format is specified in the graphic command, ASCII absolute format is assumed. More than 


one point can be given in a command. This minimizes communications overhead. Tables D-7, 
D-8, and D-9 provide a reference for computing data bytes used in the various vector formats. 
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ASCII Formats 


In the ASCII formats, coordinates are specified with ASCII characters 0 through 9. This means 
that numeric characters generated by a simple print statement can be used to specify X,Y 
pairs. The first value is used as the X coordinate, and the second as the Y coordinate. 


Spaces or commas must be used to delimit the X and Y values. Excess delimiters are ignored. 
Digits following a decimal point are ignored (i.e. 123.456 is read as 123). 


Exponential notation cannot be used. Consequently, the values must be in integer form. The 
number of bytes necessary to specify a single end point depends on the magnitude of the values. 


ASCII ABSOLUTE FORMAT. The values used in the ASCII absolute format can range 
between -16384 and 16383. Note that only points where X is the range 0 to 511 and Y is the 
range 0 to 389 will be visible on the screen. The following example draws vectors around the 
perimeter of the screen: 


Ec + p a 0,0 511,0 511,389,0,389,0,02 


0,389 -— 511,389 


0,0 511,0 


Since no format is indicated, ASCII absolute is assumed. The “a” raises the pen, which is moved 
to (0,0) and lowered. Vectors are then drawn to (511,0),(511,389),(0,389), and back to (0,0). 
(Note that the values are delimited by spaces or commas. The upper case “Z” [a nop] terminates 
the sequence. Imbedded carriage return and line feed characters are ignored.) 


ASCII INCREMENTAL FORMAT. In the ASCII incremental format you can specify a delta 
X and a delta Y. These values are added to the current pen position to obtain a new end point. 
The first value is read as delta X and the second as delta Y. For example to draw a square 100 
units on a side, the following sequence could be used: 


Ec * pg 100 0 0 100 -100 0 0 -100 2 
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— 100,0 


0,-— 100 100,0 


0,100 


Beginning at the current pen position, a series of vectors is drawn by moving the pen 100 units 
to the right, up 100 units, left 100 units, and finally down 100 units. The same figure could have 
been drawn at any screen location by first positioning the pen to the desired starting point 
before sending the drawing sequence. 


ASCII RELOCATABLE FORMAT. The ASCII relocatable format allows you to use a relocat- 
able origin to be added to the incoming X and Y coordinate values. The resultant values are 
then treated as absolute coordinates by the terminal. The relocatable format allows you to use 
absolute data as if it were incremental by merely changing the relocatable origin. For 
example, symbol elements specified in absolute coordinates can be drawn in different locations 
as shown in the following example. 


Example: Draw a resistor symbol stored in absolute coordinates at screen locations 50,100 
and 200,100. 


Resistor Data= 0,10 


F.#m58,180J | 8 oe 

{&#pah@,18 18,18 15,15 25,5 35,15 
45,5 50,18 68,102 

&2m200,100) ae 


&#pah@,1@ 18,18 15,15 25,5 35,15 
) 45,5 58,16 68,102 


= IN ON ae 


Mtge Loon. 
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Binary Format 


In binary format all points are sent in a packed binary format. The coordinate values are sent 
using the bit patterns of the ASCII characters listen in table D-7. The number of characters 
required to specify a coordinate depends on the format used. The values for X and Y coordinates 
can be from -16384 to 16383. 


BINARY ABSOLUTE FORMAT. Binary absolute data is plotted with respect to an origin at 
0,0. Four bytes are required to specify a single end point. A 10 bit coordinate in the range 


0-1023, is sent for both x and y. 


The bytes are ordered as follows: 


BIT 7 6 5 4 3 2 1 
BYTE 1 0 1 X93 X8 X7 X6 XS HI X 
BYTE 2 0 1 X4 X3 X2 X1 X0 LOW X 
BYTE 3 0 1 YS Y8 Y7 Y6 YS HI Y 
BYTE 4 0 1 Y4 Y3 Ye Y1 YO LOW Y 


Although it is possible to send coordinates in the range 0 to 1023 , only points in the range 0-511 
for X, and 0-389 for Y are visible on the screen. Vectors going off the screen are clipped. If the 
data requires scaling, this must be done before the data is sent to the terminal. 


The following example shows how the 4 data bytes are computed. The numbers are converted to 
the 10 bit binary equivalent. Bits 7 and 6 are set to 01 to indicate a parameter. 


X = Q = 00000 00000 Y = 0 00000 00000 
HI X LOW X HI Y LOW Y 
BYTE 1 = 01 00000 = SPACE HI X 
BYTE 2 = 01 00000 = SPACE LOW X 
BYTE 3 = 01 00000 = SPACE HI Y 
BYTE 4 = 01 00000 = SPACE LOW Y 
X = 360 = 01011 01000 Y = 180 = 00101 10100 
HI X LOW X HI Y LOW Y 
BYTE 1 = 01 01011 = + HI X 
BYTE 2 = 01 01000 = € LOW X 
BYTE 3 = 01 00101 = / HI Y 
BYTE 4 = 01 10100 = 4 LOW Y 


An escape sequence to draw a vector from 0,0 to 360,180 is as follows: 


Ec *piaSP SP SP SP +€ / 4 2 
X=0/.  -Y=0/ -X=360/ _-Y=180/ 


Ec * pselectsa plotting sequence. The “i” specifies absolute format. The “a” raises the pen up. 
The first 4 bytes (all spaces) move the raised pen to 0,0 where it is lowered. The next 4 bytes 
specify the point 360,180. After the 4th byte is received, the pen is moved to that point, drawing 
a vector. The upper case “Z” terminates the escape sequence. Note that if spaces are used in the 
data sequence they are interpreted as data and could result in an improper plot. 
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BINARY SHORT INCREMENTAL FORMAT. The short incremental format uses two 
bytes to specify a delta X and a delta Y in the range -16 to +15. The five least significant bits are 
interpreted as a signed, two’s complement number. This number is added to the current pen 
position to obtain the new end point. The data bytes are ordered as follows: 


BIT 7 6 S 4 3 2 1 
BYTE 1 0 1 <« DELTA X > 
BYTE 2 0 1 < DELTA Y > 


The following example illustrates the computation and use of the short incremental format: 


DELTA X = -12 = 10100 DELTA Y = 6 = 00110 
BYTE1 01 10100 = 4 DELTA X 
BYTE2 01 00110 = & DELTA Y 


The following sequence moves the pen to 360, 180 in absolute format, then draws a vector to X 
= 360-12 = 348, y = 180+6 = 186. 


Ec*pia+€/4j4& <bytet><byte2>...Z 


BINARY INCREMENTAL FORMAT. Incremental is similar to short incremental, but with 
a larger range. Using six bytes, delta X and Y can range from -16384 to +16383. 


BIT 76 5 4 3 2 1 
BYTE1 01 DX14 DX13 DX12 DX11 =DX10 HI DELTA X 
BYTE2 01 Dx9 DX8 DX7 DX6 DXS MID DELTA X 
BYTES 01 DxX4 DX3 DX2 DX 1 DXO0 LOW DELTA X 
BYTE4 01 DY14 DY13 DY12 DY11 DY10 HI DELTA Y 
BYTE3 01 DYY DY8 DY7 DY6 DYS MID DELTA Y 


BYTE2 01 DY4 DY3 DY2 DY 1 DYO LOW DELTA Y 


The following example shows how incremental data bytes are generated. 


DELTA X = -400 = 11111 10011 10000 
HI DX MID DX LO DX 
DELTA Y = 100 = 00000 00011 00100 
HI DY MID DY LO DY 
BYTE 1 = 01 11111 = HI DELTA X 
BYTE 2 = 01 10011 = 3 MID DELTA X 
BYTE 3 = 01 10000 = 0 LO DELTA X 
BYTE 4 = 01 00000 = space HI DELTA Y 
BYTE 5 = 01 00011 = # MID DELTA Y 
BYTE 6 = 01 00100 = $ LO DELTA Y 
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Table D-7. Characters Used in Packed Data Formats 


ASCII ASCII 
wharacter os wetter wharacter a ratte 


" OOMOnN ODN AWN 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


—_ jw -{-r -2 = => = = 5) =D |) => | =| || |) 


BINARY RELOCATABLE FORMAT. Binary relocatable format specifies absolute X and Y 
coordinates in the range -16384 to + 16383 using 6 bytes. The value specified in the relocatable 
origin command is taken to be the 0,0 point. The actual screen address is computed by the 
terminal by adding the relocatable origin to the X,Y pair. 


BIT 7 6 5 4 3 2 1 
BYTE 1 0 1 X14 X13 X12 X11 X10 HI X 
BYTE 2 0 1 X99 X8 X7 XG XS MID X 
BYTE 3 0 1 X%4 X3 X2 Xi X0 LOW X 


BYTE 4 0 1 Y14 Y13 Y12 Y11 Y10 HI Y 
BYTE 3 0 1 Y9 Y8 Y7 Y6 YS MID 
BYTE 2 0 1 Y4 Y3 Ye Yi YO LOW 


<< 


The following example shows how relocatable data bytes are computed. 


RELOC X = -600 = 11111 01101 01000 
HI X MID X LOW X 
RELOC Y = 200 = 00000 00110 01000 


HI Y MID Y LOW Y 


BYTE 1 = 01 11111 = HI X 
BYTE 2 = 01 01101 = - MID X 
BYTE 3 = 01 01000 = ¢ LOW X 


BYTE 4 = 01 00000 = space HI Y 


BYTE S = 01 00110 = & MID Y 
BYTEG = 01 01000 = ¢€ LOW Y 
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Mixing Data Formats 


There are no restrictions on mixing data formats. Simply specify the new format to be used and 
follow it with data in the new format. Note that by restricting data values to binary values 
between 32 and 63, the printing graphics characters and numbers, the plotting commands “a-z” 
can be intermixed in the binary data. 


Example: Move the pen to 360,180 in ASCII absolute format, then draw a box 10 units wide by 
5 units high using binary short incremental. 


Ec * p a f 360,180 } * SP SP / 6 SP; Z 
i a 3 4 6 


360,185 SS 370,185 


©) 


6 


Figure D-13. Example of Mixed Data Formats 
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Table D-8. Absolute Format Addressing Bytes 


0 1 2 3 4 5 6 7 8 9 o 1 2 3 4 5 6 7 8 9 


>: ® indicates a “space” character; every 
coordinate address must consist of the 
two characters shown in the table. 


GRAPHICS FUNCTIONS IN DISPLAY FUNCTIONS MODE 


The DISPLAY FUNCTNS key (at the MODES level) can be used to display the graphics escape 
sequences or the action of graphics control keys. The control sequences are entered into the 
alphanumeric display each time a command is executed. Table D-10 lists the graphics control 
sequences that are generated when DISPLAY FUNCTIONS is on. 
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Table D-9. Incremental (short) Vector Bytes 


“16 -15 =-14 -<13 <42 <1 =-10 
0 5 6 


f=] Graphics cursor controls 


CURSOR FAST Graphics cursor fast 


G. CURSOR off 


on 


G. DISPLAY on 


G. CLEAR 


ALPHA DSPLY 


Figure D-14 shows the sequences generated when drawing a simple box. The graphics cursor 
is initially on and positioned at 0,0. 


O«. #pa213,2132 

@ © +pa213,213,382,2132 
@© © #pa382,213,382,1992 
@ © #pa3s2,109,213,1692 
@ © *paz13,109,213,2132 


213,213 382.213 


oo; ——e 


213,109 382,189 
a 8,8 
Figure D-14. Displaying Graphics Sequences 
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GRAPHICS HARDCOPY OPERATIONS 


There are two methods of obtaining a hardcopy of the contents of graphics memory. One method 
uses the function keys and graphics keys on the keyboard. The other method uses escape 
sequences which may be coded into a program running on a host computer. The hardcopy may 
be output from the optional integral printer or from an external printer connected to the 
external printer port at the rear of the terminal. 


When the optional integral printer is selected as the output device, a dot-by-dot transfer of the 
graphics memory is made on thermal paper. The image is 14.5 cm by 11 cm (5.75 by 4.25 inches) 
centered on the paper. The transfer takes approximately 30 seconds. 


The external printers that can be used for graphics hardcopy are the HP 2671G, HP 2673A, HP 
2932A, and HP 2934A. If the terminal is equipped with the alternate peripheral interface, the 
HP 82906A can also be used. 


Plotters that can be used for graphics hardcopy include the HP 7220C/T, HP 7221C/T, HP 
7580B, and HP 7585B. When equipped with the alternate peripheral interface, the HP 7470A, 
HP 7475A, HP 7580B, HP 7585B, and HP 9872C/T can be used as graphics hardcopy devices. 


Initiating A Transfer From The Keyboard 


The G. COPY key on the graphics/numeric pad initiates the graphics transfer. The keypad must 
be in graphics mode for the GRAPH COPY function to be performed.@ NUM PAD toggles the 
function of the keypad between graphics mode and numeric mode. Pressing the G. COPY key 
generates an error message if no valid destination device has been specified. 


The destination(s) may be selected by pressing €§§, device control, to devices. You may 
then select TO EXT DEV, TO ALT PRT and/or TO INT PRT. TO EXT DEV selects the external 
printer port, and TO INT PRT selects the optional integral printer. TO ALT PRT selects an 
external printer on the alternate peripheral interface. 


Using The Ec & p Escape Sequences 


Coding a program to transfer graphics data either to the integral printer or to the external 


printer, or both, requires selecting the graphics memory as the source of either or both printers 
as the destination. 


graphics memory as the source: 75 
integral printer as the destination: 6d 
external printer as the destination: 4d 
alternate printer as the destination Sd 


Example: Define graphics memory as source and integral printer as destination. 


Ec & p 7s 6D 


D-37 


Graphics 


Example: Define graphics memory as source and both printers as desination. 


Ec & 75 4d 6D 


After the source and destination are defined, the transfer is initiated by either: 


Ec & p F (copy file from source to destination) 
or 
Ec & p N (copy all from source to destination) 


Note that an escape sequence is terminated with an uppercase character. Also, you may 
combine the source and destination assignments and the transfer initiation in one escape 
sequence: 


Ec & 7s 4d F 


NOTE: The escape sequence (Ec & pSd ) assigns the alternate printer as the destination for 
graphics data transfer. It also gives the host system control of the setting until the terminal 
receives the sequence EC & p 3 D from the host computer or a HARD RESET from the 
keyboard or host. You should code the sequence EC & p 3 D after graphics transfer is com- 
plete. This prevents the display of an I/O error message on the terminal screen when the 
keyboard operator tries to select \TO ALT PRT\ on the terminal configuration menu. 


GRAPHICS TEXT 


Text strings can be written directly into the graphics image memory. An internal character 
generator converts the ASCII codes into a dot matrix representation which is drawn as vectors. 
The character set includes upper and lower case (95 characters) and the national characters 
shown in Appendix B. The characters will be drawn as a 5 by 7 matrix ina 7 by 10 cell, with 
descenders for lower case. This character set is in addition to the normal alphanumeric 
character set. While this character set may seem redundant, it offers the following advantages: 


e Characters can be drawn at any dot position, rather than 24 by 80 alphanumeric character 
positions. 


e Characters can be rotated in multiples of 90 degrees. 

e Characters can be scaled in size, from 1 to 8 times. 

e Characters can be slanted 45 degrees for an italics-like effect. 
e Lines of characters can be right, left, or center justified. 


Figure D-15 shows the graphics character set. 
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abcdefghi jklmnoporstuvuwxye 
ABCDEFGHI JELMHOPGQRE TUYWs re 
ephaehneeouseSuAiBeaiazAino 


i see Cet - lesa 
Pad a = Foreign 
Characters 


c=)? BD 1%_ 


it ae 
ur: 
fur: 
=. 

Mm 

= 


NOTE: All of the U.S. ASCII and foreign characters are accessible by entering ““YES”’ in the ASCII 8 Bits 
config field of the Terminal Configuration menu; then entering foreign character mode set by 
typing , @® . You may shift back to the Roman base set by typing (i. 


Figure D-15. Graphics Text Characters 


Keyboard Control Of Graphics Text 


Graphics text can be entered directly from the keyboard. The backspace, carriage return, and 
line feed functions work as expected (even on inverted text), making it easy to add or edit titles 
and labels. A summary of escape sequences and keyboard operations affecting Graphics Text 
Mode is given in table D-11. 


Table D-11. Graphics Text Functions 


Selects the graphics image memory as the destination for all 
text. Characters entering from the keyboard or datacomm, 
are drawn as vectors in the graphics memory using the cur- 
rent text size and angle (see below). The graphics cursor indi- 
cates the position of the next character. Moving the graphics 
cursor will cause the next text line to begin at the new cursor 
position. The carriage return, line feed, and backspace func- 
tions work normally. 


Terminates Text Mode. 


Increases the character size from 1 to 8X. The smallest charac- 
ter is a 5 by 7 matrix in a 7 by 10 cell. Increasing the size 
makes the dots bigger while the character is still drawn asa 5 
by 7 matrix. 


Ec * m Sets the character orientation (multiples of 90 degrees). 
<orienta- 
tion> N 
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Table D-11. Graphics Text Functions (Continued) 


Turns slant on or off. 


Spaces one graphics text character to left. 
Spaces one graphics text character to right. 


(Vertical Tab). Spaces one graphics text line up. (The actual 
direction of movement will depend on the text orientation.) 


In addition, the following keys function in the same manner as for alphanumeric text charac- 
ters: 


LINE 
G2.) Ga, es. ae. 


Program Control Of Graphics Text 


All of the parameters for graphics text can be set programmatically. Commands are of the form: 
Ec * m <parameter> <command>. The command can be alone or part of another Ec * m 
sequence. 


SIZE. The ASCII characters 1 through 8 specify the character size for graphics text. A “1” 
indicates the smallest character, a 5 by 7 dot matrix in a 7 by 10 cell. Increasing the size 
increases the size of the dots. If a text size of 1 is specified, each dot in the cell is one dot on the 
screen. A size of 2 causes 4 screen dots for each character dot (2 X 2), and so on (see figure D-11). 
A size of “1” is the default. 


Set Graphics 
Text Size: Ec * m <size> m 


TEXT DIRECTION. This command uses the ASCII characters 1 through 4 to specify the text 
orientation (see figure D-16). This also changes the direction of line feed, carriage return, and 
backspace. 


1 -- Normal (upright, the default) 

2 -- Rotated 90 degrees counter clockwise 

3 -- Rotated 180 degrees counter clockwise (inverted) 
4 -- Rotated 270 degrees counter clockwise 


Set Graphics 
Text Orientation: Ec * m <orientation> n 
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Text Size Normal Slanted 
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HP FF 
HP LF 
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e-P V7 Juma, 
a—HP &“” 


Figure D-16. Graphics Text Sizes 
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Figure D-17. Graphics Text Directions 
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SLANT. The graphics text characters can be slanted 45 degrees for an italics effect. 


Turn On Graphics 
Text Slant: Ec * mo 


Turn Off Graphics 
Text Slant: Ec * mp 


JUSTIFICATION/ORIGIN. Text strings can be automatically right or left justified, or 
centered about a specified point. An ASCII character 1 through 9 indicates the origin 
(justification and base line) for characters with respect to the current pen position. This 
function is useful when drawing labels. (Refer to the Label command.) 


Set Graphics 
Text Justification: Ec * m <origin> gq 


If text is left justified, the current pen position is the left margin. Center causes the label to be 
centered on the pen position. Right justify selects the pen position as the right margin. Bottom, 
middle, and top select the base line for the line of text. 


Left 2 Center ? Right 


=; Middle 


? Bottom — 
The numbers 1-9 represent the cursor position with respect 
to the character cell used for graphics text characters. 


Figure D-18. Graphics Text Cursor Position 


For example, if text was to be right justified and set with a base line on top of the normal 
character position, the number “9” would be used. Figure D-17 illustrates the various text 
positions. 
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When centering or right justification is used, the text strings are buffered (stored) until all of 
the characters in the string have been received. The string end is detected by a CR or LF. The 
string is not displayed until the CR or LF is received. This may be confusing when entering text 
from the keyboard. The maximum length of a string when center or right justifying is 73 
characters (not including the CR(LF)). In all cases, data written beyond the edge of the screen 
is lost. There is no automatic RETURN when the screen boundary is reached. 


TURNING GRAPHICS TEXT ON AND OFF. Graphics text mode can be turned on or off 
from a program. These two commands use the Ec * d sequence but are discussed here under 
graphics text for completeness. 


On. This command will cause Graphics Text Mode to be turned on. All displayable characters 
will be stored in the graphics memory. The current drawing mode remains in effect until a 
command is issued to change modes. 


Text is drawn using the current text assignments for size and orientation. Graphics text mode 
accepts CR, LF, BS, HT, and VTas control characters. The <—, —, t, | keys can be used to position 
the graphics cursor in character increments. 


Turn On Graphics 
Text Mode: Ec #dsS 


Turn Off Graphics 
Text Mode: Ec *# dT 


If the graphics cursor is moved, the graphics text margin is moved to the new cursor or pen 
position. 


Characters are drawn using the current drawing mode (set, clear, or jam). If set mode is used, 


entering a character, backspacing, and entering a second character causes an overstrike. Ifjam 
mode is used, the new character will replace the old character. 


ee 99 
5 


If a lower case is used, additional escape parameters can be appended to the sequence. 
Otherwise the next characters will be routed to the graphics memory. 


Examples: 
Ec *« ds k 100,100 o B 
Ec «dS This is a text string 
Off. This sequence turns off graphics text mode and restores normal alphanumeric operation. 


Turn Off Graphics 
Text Mode: Ec #* dt 


Note that the key or modify mode do not work on text in graphics text mode. 
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GRAPHICS TEXT STATUS. You can check the current text settings with a graphics text 
status request. Refer to the Graphics Status section in this appendix for additional information. 


LABEL. This sequence is used to send a single record of graphics text to the terminal. The 
characters are stored in the graphics memory using the current text size, angle, slant, :and 
justification. The label is drawn beginning at the current pen position. 


Graphics 
Text Label: Ec * 1 <text string> CRCLF) 


The record must end with a CR, LF, or both. ACR moves the pen to its original position when 
the label command was the first received. An LF moves the pen down one line (character 
spacing). Note that the actual directions moved following a CR or LF depend on the text 


orientation selected. 


The maximum record length is 73 characters, not including the Ec * 1 preamble or the 
CRCLF). 


Example: Ec * 1 This is a sample label CR LF 


Selecting The Graphics Default Parameters 


Graphics parameters can be set to their default (power-on or full reset) values (see table D-5) by 
issuing the following sequence: 


Ec *mir 
It may be necessary to reselect graphics settings before sending graphics data to the terminal. 


See the Graphics Status section in this appendix for further information on graphics status 
requests. 


Graphics Hard Reset 

Graphics hard reset performs as if a hard reset were initiated for graphics only. It sets all 
graphics parameters to their default values as specified for Ec * mr (see Table D-5) plus the 
following: 

1. Clears raster memory buffer 


2. Drawing pen is positioned at location 0,0 


A graphics hard reset can only be performed programmatically: Ec * wr 
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COMPATIBILITY MODE 


Compatibility Mode allows the terminal to use, with a minimum of reprogramming, graphics 
applications programs intended for TEKTRONIX® 4010 and 4014 terminals. The Compatibi- 
lity Mode feature extends the number of points you can address on the display screen to either 
1024 by 1024 (4010 emulation) or 4096 by 4096 (4014 emulation). This section describes the 
features provided by Compatibility Mode. 


The terminal operates in one of two submodes while in Compatibility Mode. In Alphanumeric 
mode the terminal displays alphanumeric data on the screen as in normal operation. In 
Graphics mode the terminal responds to alphanumeric data as vector coordinates. You can 
alternate between alphanumeric and graphics modes to display messages, plot graphics 
figures, and then display additional messages. Control sequences that direct the operation of 
the terminal in Compatibility Mode are listed in Table D-12. These sequences either perform 
different functions or are ignored when the terminal is not set for Compatibility Mode. 


You turn on Compatibility Mode by selecting one of five operating states. Escape sequences 
that control Compatibility Mode begin with Ec * t and are followed by one or more com- 
mands. Refer toTable D-13 for a complete list of Compatibility Mode escape sequences. As in all 
other parameterized escape sequences, a capital letter ends the sequence. Figure D-19 con- 
tains examples of escape sequences. 


Vectors are drawn using the current line type and line drawing mode. By changing applications 
programs to send additional escape sequences, you can draw vectors using dotted, dashed, or 
other line-types. In general, all of the normal features of the terminal, such as display 
enhancements, are available only in the Alphanumeric mode. 


Compatibility Mode Configuration 


The five operating states for Compatibility Mode--OFF, SCALED, UNSCALED, SCL 4014, and 
UNSC 4014--appear in the GraphCompat field in the Terminal Configuration menu. The default 
state is OFF. This field can be set programmatically using the “Ec & s”and“Ec * t”sequences 
shown in table D-13. The P, Q, and 4014 straps determine the terminal’s mode of operation 
after being initialized (power up or full reset). The straps are interpreted as follows: 


4014 STATE 


OFF 
UNSCALED 
UNS 4014 
SCALED 
SCL 4014 
OFF 


Table D-13 lists the escape sequences that set and clear the P, Q, and 4014 straps. 
In addition, when in Compatibility Mode, you can select the following optional capabilities. 
® TEKTRONIX is a registered trademark of Tektronix Corporation 


D-45 


Graphics 


Control! 
Sequence 


Table D-12. Compatibility Mode Control Sequences 


Description Response 
sas «status byte><HI X><LO X> 
ea 
Read status and alpha cursor position <HI Y><LO Y><terminator> 


1 0 1 1/0 O1 O/1 O/1 1 


Depends on parity | 


Hard Copy Unit 

1 = not ready Margin 

0 = ready 0 = margin 1 
= margin 2 


Auxiliary Device (inactive) 


Graphics Mode 
Alpha Mode 


The terminal will return one of the following characters as the status byte: 


Printer me [ printer or printer not ready 


+ ; — Margin 2, Graphics Mode 
) 9 — Margin 1, Graphics Mode 
% 7 — Margin 2, Alpha Mode 


/ 5 — Margin 1, Alpha Mode 


& & Read graphics cursor position <HI X>€LO X><HI Y>¢LO Yo<terminator> 
(120 ms delay) 
& A , vai 
E Read graphics cursor position when key <KEY><HI X><LO X><HI Y><LO Y><terminator> 
struck 


& Make hardcopy 


& ip End graphics mode, clear screen, and 
home cursor 


Go into graphics mode (draw vectors) 


4; Go into alpha mode 

& Backspace (H), Moves 1 space left 
(14 units) 

H Horizontal Tab (1), Moves 1 space right 
(14 units) 

® End graphics mode 

Le Line Feed (J), Moves 1 line down 
(22 units) 

Y Vertical Tab (K), Moves 1 line up 

: (22 units) 


NOTES 


The terminal will normally respond with an “« character when an character is received. Compatibility Mode disables 
the terminal's &/*: handshake. Compatibility Mode causes most control codes to be ignored. 


The Read Status, alpha cursor position, and graphic cursor position cause block transfers to the computer system. If the 
computer system does not use the DC1/DC2/DC1 handshake, InhHndShk(G) and InhDC2(H) in the Terminal Configura- 
tion menu must be ‘‘YES”’ for these transfers to occur. (Refer to ‘‘Terminal Configuration Menu’’ in Section II). 
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Table D-13. Commands for Selecting Compatibility Mode 


Command Code 


Turn scaled Compatibility Mode ON (P open) 


Turn unscaled Compatibility Mode ON (Q open) 
Turn scaled 4014 Mode ON (P open) 


Turn unscaled 4014 Mode ON (Q open) 


Turn Compatibility Mode OFF (P, Q closed) 


The following commands set straps: 


Set graphics input terminator strap 
0 — Carriage return only (Normal position) 
1 — Carriage return and EOT 

2 — No carriage return, no EOT 


& * t <bytel> a 


Set page full break strap 
0 — Out (Normal position) 
1 — In 


& * t <byte1> b 


Set page full busy strap 
0 — Out (Normal position) 
1 — In 


& *# t <bytel> c 


Set 4014 strap 
0 — Out (Normal Position) 
1 — In 

NOP 


aot <byte1> d 


GRAPHIC INPUT TERMINATOR. You can select the terminator sent by the terminal 
following the input of cursor address information. The terminator can be CR, CRand EOT or no 
terminator. 


PAGE FULL BUSY. When this strap is in, the keyboard will be locked after the 35th line of 
text 1s received from the computer. The terminal can be cleared by pressing the G. CLEAR key. 
This strap is ignored in Unscaled Mode. 


PAGE FULL BREAK. When this strap is in, the terminal will send a 200ms break signal to 
the computer after the 35th line of text is displayed. The terminal may also be set to BUSY (see 
Page Full Busy). When out, the strap will cause the cursor to home and the next 35 lines of text 
to be set with a left margin at x = 259. This strap is ignored in Unscaled Mode. The commands to 
control these strap options are listed in table D-13. Refer to the manual for the Tektronix 4010 
terminal for additional information on the operation of these straps and how they should be set. 
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Graphics Data 


4010 EMULATION. The terminal normally allows you to address 512 X 390 points; in 
Compatibility Mode, the number of addressable points extends to 1024 X 780, emulating the 
4010. Line length in normal operations is 24 lines by 80 characters; while in Compatibility 
Mode, line length is 35 lines by 74 characters (see figure D-15). 4010-style graphics can be 
drawn either scaled or unscaled. Scaling divides X and Y coordinates by 2, mapping the 1024 X 
780 display into 512 by 390. This allows a program written for the 1024 X 780 terminal to run 
unchanged, and still display the entire picture,with some loss in resolution (See figure D-16). 


Unscaled mode displays a 512 by 390 subset of the 1024 X 780 picture. The area this covers can 
be changed by modifying the value of the relocatable origin (and redrawing the picture). The 
relocatable origin is subtracted from all incoming coordinates in unscaled mode. If this is set to 
0,0 (the default) the range X = 0 to 511, Y = 0 to 389 is displayed (see figure D-17a). 


Setting the origin to 0,360 would cover the X = 0 to 511, Y = 360 to 749. To display an area 
larger than 512 X 390, you must change the scaling statements in the program. 


&&s 1p 0 Q 
| 


Turn on scaled Compatibility Mode 


A.) Turn on Compatibility Mode 


Turn on unscaled 


Compatibility Mode No terminator Send Break after page full 
\ / / i \ 
Fes 0Op1Q@mee*te2aicisB 
\ 7 


Select page full busy 


B.) Turn on Compatibility Mode and select straps 
&£&’és 0p0aQ 
| 


Turn off Compatibility Mode 


C.) Turn off Compatibility Mode 


Figure D-19. Turning On Compatibility Mode 
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A.) Tektronix 4010 


B.) HP Terminal 
(1023,779) (511,389) 
74 Characters >! 
Sa (1023,0) (511,0) 
798,720 Points 199,680 Points 
2590 Characters 2847 Characters 


Figure D-20. Comparison of The 4010 And The HP Terminal 


Graphics Data Format 


In Compatibility mode the graphics data is formatted as two-byte coordinate values. The lower 
five bits of each byte are used to make a 10 bit (0-1023) coordinate. Data sent to the terminal 
must have the “Y” coordinate sent first; <Upper Y> <Lower Y> <Upper X> <Lower X>. 


When data is returned to the computer (cursor position, etc.), the X coordinate is returned first; 
<Upper X> <Lower X> <Upper Y> <Lower Y>. 


Data bytes sent to the terminal use bits 6 and 7 to indicate the byte is an Upper byte, a lower Y, 
or a lower X. Bit 8 (parity) is not used. 


Bits 

y & 

0 1 Upper X or Y byte 
1 0 Lower X byte 

1 1 Lower Y byte 


These identifying bits allow you to send only the changed portion of a four byte address. The 
following data bytes must always be sent: 


e Lower X byte 
e Any changed byte 
e Lower Y byte if the Upper X byte has changed 


Table D-14 can be used to determine address bytes. For example, to plot the points A (0,0), B 
(0,31), C (256,31), D (256,0) the sequence shown in figure D-23 is used: 
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~<_—___— 73 Characters ——————_>- 


779 389 —— 
1024 x 780 Image Area ne 
— | Scaled Mode | : 
39 _ 1024 x 780 Image Area 
389 Lines 
(Text Size and Slant 
: are disabled in Scaled Mode) 
HP 2627A 
0 ji—— 
0 511 1023 0 511 
Display Comparison HP Terminal Display in Scaled Mode 


Figure D-21. Scaled Data 


779 779 
HP Terminal 
512 x 390 Subset | 
Relocatable | 
Origin;  - 
a ESCG"m,0,390 =| _ 1024 x 780 Image Area 
| 512 x 390 Subset 
| Relocatable 
Origin: 
ESC*m0,0J 
0 0 
0 511 1023 0 511 1024 
779 779 
HP Terminal — 
512 x 390 Subset 
Relocatable 
Origin: 
ESC*m 512,390J 
390 389 
HP Terminal 
~§12 x 390 Subset 
Relocatable 
Origin: 
-ESC*m512,0) 
0 0 
0 512 1023 0 512 1023 


Changing the Relocatable Origin (ESC *m x,y J) on HP Terminal’s Display 
to Cover the Entire 1024 x 780 Display in Unscaled 


Figure D-22. Unscaled Data 
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Text 


Text can be placed in either alphanumeric memory or graphics memory. If the terminal is set 
for alphanumeric text, the text is directed to alphanumeric memory. Alphanumeric text can be 
scrolled, edited, or erased without affecting the graphics image. If you select graphics text 
(Ec * ds), text goes into graphics memory. Text to be written to the graphics memory can be 
scaled or rotated if the terminal is set to either UNSCALED or UNSC 4014 Mode. Refer to 
Graphics Text in this appendix for additional information. 


When text is written to the graphics memory, the graphics cursor is moved to indicate where 
the next character will be stored. (The alphanumeric cursor is only used when data is stored in 
the alphanumeric memory.) This differs from terminals that have only one mode for text and 
display the graphics cursor only when waiting for graphic input from the user. 


SCALED MODE GRAPHICS TEXT. In Scaled Mode, text is initially written into the 
graphics memory. The size is fixed to allow for 35 lines of text. The text angle is set at 0 degrees 
and unslanted. The text origin is set to the left and bottom. These settings allow the “Page Full” 
feature to work properly and existing software to run without changes. If you do not require the 
Page Full feature, you cannot change the text settings. You can redirect the text to the 
alphanumeric memory. 


UNSCALED MODE GRAPHICS TEXT. In Unscaled Mode, the text size is unchanged and 
graphics text mode is not initially turned on. Text is stored in the alphanumeric memory unless 
the graphics text mode is specifically enabled. 


Y=0 X=0 Y=31 X= 256 Y=0 X=0 


A B C D A 
Normal Addressing: BS SP * SP ® SP @SP @ SP ®@ ¢ SP * € @ SP*SP@ R 
@ ¢ @ 


@ 
Short Addressing: G. SP * SP @ @ @ @ : ‘SP @ oR 


Note: “‘SP’’ means 
““space”’ character 


Turn on Return to 
graphics mode alphanumeric mode 
B C 
0,31 3 256,31 
0,0 256,0 


A D 


Figure D-23. Determining Address Bytes 
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4014 Emulation 


In 4014 Mode the terminal emulates the functions of a Tektronix 4014 terminal equipped with 
the Enhanced Graphics Module option. 4014 Mode adds the following features to the terminal. 
Refer to the manual for the Tektronix 4014 for additional information on 4014 operations. 


SCALED 4014 MODE (SCL 4014). In 4014 mode the screen resolution is extended to 4096 by 
4096 addressable points (4096 X 3120 displayable). Two binary bits of precision are added to 
the address space. Points are addressed as 0.25, 0.5, 0.75, 1.0, etc. The two binary bits are 
specified by an “extra byte,” allowing 4010 graphics, which use only the integer addresses of 
the 4014, to appear full-sized om the 4014-mode display. The address space is divided by 8 to fit 
the entire picture on the 512 by 390 screen. Graphics drawn in this mode have the same 
appearance on the screen as graphics drawn in scaled mode. 


Patterned Vectors. Whereas the 4010 draws only solid vectors, the 4014 has five line 
types--solid, dotted, short-dash, long-dash, and dot-dash. Escape sequences for these line types 
are accepted in SCL 4014 mode. These sequences retain their HP functional definitions in 
SCALED (4010) mode. The following commands select the line type for vector drawing: 


Ec ’ for normal vectors or alphanumeric data 


Ec a for dotted line vectors 
Ec b for dot-dashed vectors 
Ec c for short-dashed vectors 
Ec d__ for long-dashed vectors 


ThesequencesEc ¢<h through 1>andEc <p through t>can also be used to select line types. 
The terminal accepts the line type specified by the sequence but ignores the 4014 line-width 
definition (defocused and write-thru vectors are not supported on the HP terminal.) 


Variable Character Sizes. The terminal ignores 4014 commands for changing character size. 
Thus the sequencesEc 8,Ec 9,Ec : andEc ; arenot executed in 4014 Mode (these commands 
retain their HP meanings in scaled mode.) 


UNSCALED 4014 (UNS 4014). The same vector-drawing capabilities available in Scaled 4014 
mode apply in this mode, but no scaling is performed. The 512 by 390 screen displays a window 
on the 4096 by 3120 surface (the window is 1/64 the total image). As in unscaled mode, the 
relocatable origin is used to specify the window’s lower left corner. Alphanumeric characters 
are directed to alpha memory, as they are in unscaled mode. 


INCREMENTAL POINT PLOT. Sending the terminal an RS control character sets in- 
cremental point plot operation. Commands for pen up (SP)(i.e., an ASCII “SPACE”) or pen 
down (P) control vector drawing in this mode. The terminal draws a single dot as the graphics 
beam moves in one-point increments according to the following directional commands: D - 
North; E - Northeast; A - East; I - Southeast; H -South; J - Southwest; B - West; F - Northwest. 


POINT PLOT. An FS control code selects point plot mode operation. As HP 4010 line type 11, 
only the last point of a vector is drawn. 


SPECIAL POINT PLOT MODE. The terminal displays vectors drawn in this mode, but does 
not vary the intensity of the graphics beam. 
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Programming Considerations 


When SCALED or SCL 4014 mode is selected via the Terminal Configuration menu, applying 
power to the terminal or executing a hard reset turns on the graphics cursor and positions it in 
the upper left-hand corner of the screen display, emulating the 4014 function. When 4014 mode 
is selected programmatically, the state of the cursor and pen is not changed. 


8-BIT MODE. Characters sent to the terminal in 4014 mode have their parity bit cleared 
automatically. Thus the ROMAN extension character set is not accessible in 8-Bit and 
Tektronix-modes. 7-bit mute processing retains its normal function. 


GRAPHICS STATUS 


You can request graphics status information in addition to normal terminal status data. All 
graphics status requests are initiated by sending anEc * s followed by a single parameter (1 
through 12) and terminated bya .Thesingle parameter selects the desired status block. If an 
invalid parameter is used, the termina! responds with its ID (see Device ID Request, parame- 
ter=1). 


Graphics Status request: Ec * s <parameter> * 
where Ec * s is the graphics status escape sequence. 
<parame ter> is 1-12 and selects one of twelve blocks of graphics status data. 


The graphics status blocks that can be requested are listed in Table D-15 together with the 
format of their terminal’s response. Detailed descriptions of each status request are found in 
the following paragraphs. 


The terminal responds with one or more bytes of status information followed by a block 
terminator. All status information is in ASCII format, with commas as separators. Coordinates 
are returned in a fixed format consisting of a sign and five digits. Leading zeros are used as 
required to provide a fixed number of digits (ie +00100, —01234). This allows you to use simple 
input statements without needing to mask or shift bits. 


If DC1 handshake protocol is enabled (ie, “NO” is entered in the “InhHndShk(G)” and 
“InhDC2C¢H)” fields of the Terminal Configuration menu), the status block is not actually sent 
until receipt of a DC1 character. If the DC1 character is used, only one graphics status request 
can be enabled while the terminal is waiting for a DC1. When the DC1 is received, the last 
graphics status block requested is sent to the terminal. 


While the terminal is waiting for the DC1, the Device Status Pending bit is set. 
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X or Y Coordinate 


High Order X & Y 


Example: 340Y,70X is found as follows: 
340Y = 42 (upper Y) 116 (Lower Y) 70X = 34 (Upper X) 70 (Lower X) 
340Y, 70X > *t"F 
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Graphics 


The terminal’s configuration defines the terminating character sent following the status block 
(CR, CR-LF, or RS). Graphics status requests turn on an echo suppress mode in the terminal 
(only if the graphics option is installed). This prevents information echoed back from the 
computer from being displayed on the screen. Once a graphics status block has been sent, 
characters received by the terminal are not displayed until one of the following control 
characters is received: BELL, BS, CR, EC, GS, HT, LF, RS, US, VT. With the exception of CR and 
LF, the terminating control code itself is executed. 


The terminal expects the status information to be echoed and uses the terminating control 
character to turn off the suppress echo mode. If the computer does not echo the status, a 
suitable control character must be returned to the terminal to turn off echo suppression. 


The graphics status blocks are shown in Table D-15. 


Table D-15. Graphics Status Requests 


Read device |.D. 2627A 
Read current pen position <X>,<Y>, <PEND 
Read graphics cursor position 

Read graphics cursor position with wait 
Read display size 

Read device capabilities 

Read graphics text status 

Read zoom status 

Read relocatable origin 

Read Reset status 

Read area shading capability 

Read dynamics capability 


«X>,<Y> 


«€X>,<Y>, <KEY> 


<LLX> ,<LLY> , <URX> , <URY> , <MMX> , <MMY> 


<b1>,<b2>,. . .<¢b15>,<¢<b16> 


<Xsize>,<Y¥ size>,<origin>,<angle>,<slant> 


001.,0 


OMAN Oath OM — 


<X>,<Y> 
<RESET> ,<bi>. . 
1,8,8 
1,1 


= 
fo) 


. <bG> , <b7> 


ok 
—, 


—_ 
MN 


Read Device ID (Parameter= 1) 


When you request a device ID the terminal responds with its generic Hewlett Packard model 
number, 2620A. 


Device ID Request: Ec * 5 1 * 


The terminal responds: 2620A <terminator> 
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Read Current Pen Position (Parameter= 2) 
The pen position and status are returned as a string of ASCII characters. 
Pen Position Request: Ec * s 2 * 
The terminal responds: <X>,<Y>,<Pen>, <terminator> 
Where <X> = X coordinate 
<Y> = Y coordinate 


<Pen> = Pen state, 0=pen up, 1= pen down 


For example, assume that the pen is at 360,80, the pen is up, and the terminal is set for the DC1 
handshake, with CR as the terminator: 


The computer sends: Ec * s 2 * <terminator> DC1 
X coordinate Pen state 
The terminal responds: +00360, +00080, 0 CR 


Y coordinate 


Read Graphics Cursor Position (Parameter= 3) 


The graphics cursor position is returned as a string of ASCII characters. 
Read Graphics Cursor Request: Ec *# 5 3 % 


The terminal responds: <X> = X coordinate 
<Y> = Y coordinate 


When the cursor is positioned in the lower left corner of the screen, the terminal’s response 1s: 


+00000, +00000 CR 


Read Cursor Position With Wait (Parameter= 4) 


This request allows the user to position the cursor, then strike a key to return the position. The 
ASCII decimal code for the key stroke is also returned (not the actual character). The code is 
returned as three digits. For example, striking an uppercase A returns 065, the ASCII decimal 
code for an uppercase A. Only ASCII character keys generate a response (ie, ROLL UP, ROLL 
DOWN, etc., are ignored). The graphics cursor is turned on if it is not already on. If an escape 
sequence is received by the terminal after it has received the READ CURSOR with WAIT 
command and before a key is struck, the READ CURSOR command is aborted. The new 
sequence is executed instead. 
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Read Graphics Cursor with Wait Request: Ec * 5 4 4 
The terminal responds: <X>,<Y>,<key code> <terminator> 


where <X> = X coordinate 
<Y> = Y coordinate 
<key code> = Decimal value of key struck 


For example, if you position the cursor at the lower left corner of the screen then press the “A” 
key, the terminal responds: 


+00000, +00000, 06S CR 


The position bytes are ordered as in the read pen request (Parameter 2). The decimal values for 
ASCII characters are given in the Roman 8 character set table in Appendix B. 


Read Display Size (Parameter=5) 


This request returns the number of displayable units in the X and Y axes. It also returns the 
number of units per millimeter in the display. This request allows you to scale data for use on 
graphics devices with varying display area sizes. 


Read Display Size Request: Ec * 5 5 * 
The terminal responds: <LLX>, <LLY>,<URX>,<URY>,<MMX>,<MMY><terminator > 


Where: <LLX>,<URX> = Lower left and upper right X coordinates 

<LLY> ,<URY> = Lower left and upper right Y coordinates 

<MMX> , <MMY> = Number of units per millimeter in the X and Y axes (five digits and 
a decimal point) 


The terminal always returns a fixed response. The lower left corner has coordinates of 0,0. The 
upper right corner has coordinates of 511,389. There are approximately 2 units per millimeter 
in each axis. 


Terminal response: +00000, +00000, +00511, +00389, 00002., 00002.<terminator> 


Read Device Capabilities (Parameter= 6) 


The device capabilities request returns a list of graphics and plotting features available in the 
terminal. This allows you to use one program for a variety of graphics devices. Not all the 
features listed are available in the terminal. The absence of a feature is indicated by a zero (0). 
If a feature is present, it may be necessary to send an additional request to determine the exact 
capabilities present. Where multiple response values are possible, the terminal’s standard 
response is enclosed in triple stars. 


Device Capability Request: Ec #564 
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The terminal responds: 


<b1>,<b2>,<b3>,<b4>,...<b1iG> <terminator> 
where: <b1> = Clear display 
0 = no clear 
1 = paper advance 
2 = clear (total erase) 
***3 = partial clear by area*** 


<b2> = Number of Pens (1) 


<b3> = Color Capability 
***Q = black or white*** 
1 = gray levels 


<b4> = Color Level Capability (0) 
“0” means no color 


<bS> = Area Shading 
0 = no 
"1 = yes (see Read Area Shading Capability)*** 


<b6>,<b7> = Not used (0,0) 


<b8> = Dynamic Modification 
0 = no 
**E 4 = (see Read Modification Capability)*** 
<b9> = Graphics Character Size 
0 = fixed 
***4 = Integer multiples of the basic cell size*** 


<b10> = Graphics Character Angles 
0 = fixed 
*** 1 — Multiples of 90 degrees*** 
2 = multiples of 45 degrees 
3 = any angle 


<b11> = Graphics Character Slant 
0 = fixed 
ke = 45 degrees*** 
2 = any angle 


<b12> = Dot-Dash Line Patterns 
0 = none 
1 = predefined only 
"2 = user-defined and predefined*** 
<b13>-<b16> = Not Used (0,0,0,0) 
The terminal always responds: 
3,1,0,0,1,0,0,1,1,1,1,2,0,0,0,0,<terminator> 
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Read Graphics Text Status (Parameter=7) 


The terminal returns the current text size, orientation, slant, and type of justification. Refer to 
Graphics Text in this section for a description of graphics text characteristics. 


Read Graphics Text Request: Ec * s 7 * 
The terminal returns: <X size>,<Y size>, <origin>,<angle>,<slant><terminator> 
where: <X size> = X dimension of the character cell (sign plus 5 digits) 
<Y size> = Y dimension of the character cell (sign plus 5 digits) 
<origin> = Relative position of text to cursor (see text origin command)(1 digit) 
<angle> = Text angle 0, 90, 180, or 270 (5 digits and a decimal point) 
<slant> = 00000. or 00045. degrees 


Sample terminal response: 


+00007,+00010,1,00090. ,0004S.CR 


Read Zoom Parameter (Parameter= 8) 


This request returns the zoom setting. Since the terminal does not have the zoom feature, it 
always returns constant values. 


Read Zoom Status Request: Ec * 5s 8 % 
The terminal responds: 
<zoom size>,<zoom on/off><terminator> 


where: <zoom size> = 001. 
<zoom on/off> = 0 for Off 


This response is always: 001.,0CR 


Read Relocatable Origin (Parameter=9) 


The position of the relocatable origin is returned as X and Y coordinates. 

Read Relocatable Origin Request: Ec * 5 9 * 

The terminal responds: <X coordinate>, <Y coordinate><terminator> 
With the origin set to the lower left corner of the screen, the terminal responds: 


+00000, +00000CR 
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Read Reset Status (Parameter= 10) 


You can determine whether or not the terminal has executed a full reset (or Power On) since the 
last time reset status was checked. This tells whether or not you need to reestablish terminal 
settings or images before resuming terminal functions. An additional seven bytes are returned 
but are not used. 
Read Reset Status Request: Ec * s 10 * 
The terminal responds: <reset>,<b1>,<b2>,<b3>,<b4>, <bS>,<b6>,<b7><terminator> 
where: <reset> = 0 No full reset since last check 

or 


1 Terminal has been reset 


<b1>-<b7> = 0 (not used) 


Read Area Shading Capability (Parameter= 11) 


The area shading capability of the terminal can be read. These are fixed for the terminal. 
Read Area Shading Request: Ec * 5s 11 * 

The terminal always responds: <2,8,8<terminator> 

The “2” indicates that the area shading can be a polygon. The first “8” indicates that the 


shading pattern is 8 units wide. The second “8” indicates that the shading pattern is 8 units 
high. 


Read Graphics Modification Capabilities (Parameter= 12) 


You can read the terminal’s dynamic graphics capabilities. This is the ability of the terminal to 
change selected portions of the display. These are fixed for the terminal. 


Read Graphics Modification Request: Ec * 5 12 % 
The terminal always responds: 1,1 <terminator> 


These two bytes indicate that the terminal has selective erase and complement capabilities. 


Any Other Parameter 


Any other parameter that has not been assigned causes the terminal ID to be returned. This is 
to prevent an invalid status request from tying up the requesting computer while waiting for a 
response. 


The terminal responds: 2620A <terminator> 
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______ Appendix E 


The 2628A supports HPWORD, an HP 3000 software package that eases the entering and 


editing of text. Additionally, you may order HPWORD support as an option for the 2625A 
(option 528). 


The HPWORD documentation fully describes this utility program. You should have access to 
the following manuals: 


e HPWORD Reference Guide ...... 0... 0... ccc ccc ce cee ee nee e cece eee 32120-90001 
e HPWORD Quick Reference Guide ........... 0... ccc ec cece eee cence 32120-90002 
e Using HPWORD Self-Paced Training .............. 00. ccc cece ce cee ee eens 22839A 


HPWORD requires overlays for the character set group, the display control group, and the 
numeric keypad. Figure E-1 illustrates the keyboard templates for HPWORD. 


Figure E-1. Layout Of Keys For HPWORD 


Refer to the appropriate HPWORD manuals for details on the operation of the various keys. 
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INTRODUCTION 


The International Business Machines Corporation’s (IBM’s) 3270 Information Display Sys- 
tem has found wide applications in a variety of businesses. However, some users have also 
found it desirable to have other computer-related products manufactured by different com- 
panies. As IBM equipment responds to its own character codes and transmission commands, 
it has been difficult to “mix” product lines. 


With its dual personality, the HP 2625A may function over Port 1 as an Hewlett-Packard 
terminal] interacting with Hewlett-Packard products while it functions over Port 2 as an IBM 
3276 Control Unit within an IBM environment. You may also connect the 2625A over Port 1 
to non HP systems which support ASCII asynchronous point-to-point data communications in 
character mode. 

This appendix describes how to install your terminal into an IBM environment, how to 
configure the terminal for IBM mode, and differences in operation between the IBM 3276 and 
the HP 2625A. It doesn’t attempt to rewrite existing IBM documentation. Therefore, you 
should have access to the following IBM manuals: 

e An Introduction to the 3270 Information Display System, GA27-2739 

¢ Operator’s Guide for IBM 3270 Information Display Systems, GA27-2742 

e IBM 3270 Information Display System Component Description, GA27-2749 


e IBM 3270 Information Display System 3276 Control Unit Display Station Operator's Guide, 
GA18-2040 


¢ IBM 3270 Information Display System 3278 Display Station Operator’s Guide, GA27-2890 
e IBM 3270 Information Display System Character Set Reference Manual, GA27-2837 

¢ General Information—Binary Synchronous Communications, GA27-3004 

e Introduction to the IBM 3704 and 3705 Communications Controllers, GA27-3051 

e IBM 2703 Transmission Control Component Description, GA27-2703 


e IBM 2701 Data Adapter Unit Component Description, GA22-6864 
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THE IBM 3270 INFORMATION DISPLAY SYSTEM 


The 3270 Information Display System consists of three basic components: control units, 
display stations, and printers. 


The 3276 Control Unit is an integrated control unit/display station. It can control up to seven 
attached devices, which may be 3278 display stations or 328x printers. 


IBM Computer 


Communication Line 


3276 Control Unit 3276 Control Unit 


3278 Display Station 3278 Display Station 


\ re) 


Maximum of 7 Attached Devices 
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The following eight models of the 3276 are available: 


Models 1 and 11 provide a 960-character display 

Models 2 and 12 provide a 1920-character display 
Models 3 and 138 provide a 2560-character display 
Models 4 and 14 provide a 3440-character display 


Besides the noted differences in display sizes, the models are separated by their standard line 
protocols. Models 1 through 4 support Binary Synchronous Communications (BSC), whereas 
models 11 through 14 support Synchronous Data Link Control (SDLC). An optional 
SDLC/BSC Switch allows models 1-4 to function with either line protocol. 


The 3278 Display Station is available in 5 models varying in character display sizes from 960 
characters (Model 1) to 3654 characters (Model 5). Models 2, 3, and 4 have the same size 
displays as the corresponding model number of the 3276. When the 3278 attaches to a 3276, 
the display character capacity of the 3278 cannot exceed the display capacity of the 3276. 


The 3276 Control Unit offers support for the IBM 3287 and IBM 3289 printers. 


HP’S EMULATION OF THE 3276/78 


With the optional integral printer installed, the HP 2625A can function as all three basic 
components of the 3270 Information Display System. 


As the HP 2625A operates with BSC protocol and supports screen sizes of 1920, 2560, and 
3440 characters, it appears to a host application program as a model 2, 3, or 4 of the 3276. 
Different cabling requirements established by IBM and HP prevent you, however, from 
connecting a 3278 Display Station or an IBM printer to your terminal. However, you may 
daisy-chain up to 31 additional HP 2625A’s from the first 2625A terminal within a modem 
drop line. 


USING YOUR TERMINAL IN AN IBM ENVIRONMENT 


In IBM applications, your terminal operates as an IBM 3276 Control Unit/3278 Display 
Station. It connects to a host computer through a remote bisynchronous connection. There- 
fore, the HP 2625A matches the performance of a remote 3276. It cannot duplicate the speed 
of a channel attached control unit. For a group of terminals, the first HP 2625A must be 
connected to a modem (or modem bypass cable). Subsequent terminals connect to the first in 
daisy-chain fashion. 


Host Operating Systems 


The host computer may be running with one of the following access methods: 
e Virtual Telecommunications Access Method (VTAM) 

e Basic Telecommunications Access Method (BTAM) 

e Telecommunications Access Method (TCAM) 


The Advanced Telecommunication Function (ACF) versions are supported for VTAM 
(ACF/VTAM) and for TCAM (ACT/TCAM). 
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, IBM Computer 


Communication Line 


3276 Control Unit 


HP 2625A 


3278 Display Station 


Maximum of on 
32 Devices 

Per Multidrop HP 2625A 
Line 


oe 


3278 Display Station 
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You may attach your terminal to a System/360 or a System/370 through an IBM 2701 Data 
Adapter Unit, an IBM 2703 Transmission Control Unit, an Integrated Communication Adap- 
ter, or an IBM 3704 or 3705 Communications Controller. Other supported hosts include the 
System/3, System/303X, the 3790, or any other mainframe that executes IBM operating 
systems and VTAM, BTAM, or TCAM access methods and is capable of supporting 3276 
Control Units. 


NOTE: As the 8100 Information System requires SDLC protocol, the HP 2625A offers no 
support for this host. 


DATACOMM 


The HP 2625A supports Binary Synchronous Communications (BSC) over duplex or half- 
duplex facilities. Such communications only use the Multipoint Data Link mode of operation. 
Communications are handled by system hardware and software. The following statements 
apply: 

e Transmission occurs over a non-switched (private leased) line. 


e The line protocol is multipoint (non-contention) Binary Synchronous Communications 


(BSC). 


e The HP 2625A only supports the EBCDIC (Extended Binary Coded Decimal Interchange 
Code) code structure. 


e Connection to the line is made through a modem or a modem bypass cable. Modems at the 
terminal end and host computer end must be compatible and properly strapped. 


e The HP 2625A can function on a communication line with IBM 3270 Display System 
terminals. However, you cannot mix the two within one modem drop line. For example, 
only HP 2625A’s can be daisy-chained together. It is not possible to connect an IBM 3278 
Display Station to an HP 2625A. 

e It is not possible to use the HP 2625A for a local channel IBM mainframe attachment. 


If you are unfamiliar with Binary Synchronous Communications, you should consult the 
following IBM manuals for necessary details: 


© General Information—Binary Synchronous Communications 
e Introduction to the IBM 3704 and 3705 Communications Controllers 
e IBM 2703 Transmission Control Component Description 


e IBM 2701 Data Adapter Unit Component Description 
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MODEM OPTIONS 


The HP 2625A can operate in a single or multiple modem drop communication line configura- 
tion. Figure F-1 shows where you must place the modems within either configuration, and 
which modems the HP 2625A supports. Three modems (Bell 201C, Bell 208A, and the HP 
37210T) can be used in both configurations. The communication line must be non-switched 


(private, leased), and for multidrop networks, you must strap the host as the “master” and the 
remote locations as “slaves”. 


SINGLE-DROP Modems: BELL 201C, 208A; 209A; HP 37210T, 37220T, 37230A 
LINE CONFIGURATION (Modems on a line must be compatible.) 


Point-to-Point 
Leased Line 
(Non-Switched) 


MULTI-DROP Modems: BELL 201C, 208A; HP 37210T, 37230A 
LINE CONFIGURATION (Modems on a line must be compatible.) 


Multi-Drop 
Leased Line 
(Non-Switched) 


Figure F-1 Communication Line Configurations 
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The following tables show the various modem strapping requirements. 


Table F-1. Bell 201C Options, Point-to-Point Line 


Type of Modem: Bell System Type 201C Data Set (also called DATAPHONE 


2400). 


Type of Line: Private Leased Line. 


Transmission Rate: 2400 Bits-per-second. 


OPTION DESCRIPTION RECOMMENDATION 
NUMBER 
oe ee Ste ee ee 
Al EIA interface Al (required) 
A2 Contact interface 
B3 Alternate voice Customer defined 
B4 Without Alternate voice 


With new synch 
Without new synch 


C6 (Host computer 
and HP 2625A) 


E9 4-wire private line E9 (Host computer 
continuous carrier and HP 2625A) ~ 
0-millisecond delay 
E10 4-wire private line 
switched carrier 
Transmitter internally timed Internal (required) 
Transmitter externally timed 
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Table F-2. Bell 201C Options, Multi-drop Line 


Type of Modem: Bell System Type 201C Data Set (also called DATAPHONE 


2400). 


Type of Line: Private Leased Line. 


Transmission Rate: 2400 Bits-per-second. 
OPTION DESCRIPTION RECOMMENDATION 
NUMBER 
ae ee ee ee 
Al EIA interface Al (required) 
A2 Contact interface 


B3 Alternate voice Customer defined 
B4 Without Alternate voice 

C5 With new synch C5 (Host computer) 
C6 Without new synch C6 (HP 2625A) 

D7 2-wire circuit 

D8 4-wire circuit D8 (required) 

E9 4-wire private line E9 (Host computer) 


continuous carrier 
0-millisecond delay 


E10 4-wire private line E10 (HP 2625A) 
switched carrier 
Transmitter internally timed Internal (required) 
Transmitter externally timed 
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Table F-3. Bell 208A Options, Point-to-Point Line 


Type of Modem: 


Bell System Type 208A Data Set (also called DATAPHONE 
4800). 


Type of Line: Private Leased Line. 


Transmission Rate: 4800 Bits-per-second. 


OPTION DESCRIPTION RECOMMENDATION 
NUMBER 


Al Transmitter internally timed Al (required) 

A2 Transmitter externally timed 

B3 Continuous carrier B3 

B4 Switched carrier 

C5 Switched REQUEST TO SEND 

C6 Continous REQUEST TO SEND C6 

D7 One-second holdover used D7 

D8 One-second holdover not used 

E9 With new sync 
E10 Without new sync E10 


F11 
F12 


CC ON when analog loop is 
present 

CC OFF when analog loop is 

present 
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Table F-4. Bell 208A Options, Multi-drop Line 


Type of Modem: Bell System Type 208A Data Set (also called DATAPHONE 


4800). 


Type of Line: Private Leased Line. 


rransmission Rate: 4800 Bits-per-second. 
OPTION DESCRIPTION RECOMMENDATION 
NUMBER 
ee a ee ee ee 
Al Transmitter internally timed Al (required) 
A2 Transmitter externally timed 
B3 Continuous carrier B3 (Host computer) 
B4 Switched carrier B4 (HP 2625A) 
C5 Switched REQUEST TO SEND C5 (HP 2625A) 
C6 Continous REQUEST TO SEND C6 (Host computer) 
D7 One-second holdover used D7 (HP 2625A) 
D8 One-second holdover not used D8 (Host computer) 
E9 With new sync E9 (Host computer) 
E10 Without new sync E10 (HP 2625A) 
F1l CC ON when analog loop is F1l 
present 
F12 CC OFF when analog loop is 
present 
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Table F-5. Bell 209A Options, Point-to-Point Line 


Type of Modem: Bell System Type 209A Data Set (also called DATAPHONE 
9600). 

Type of Line: Private Leased Line. (3002 type 4-wire with D1-type condi 
tioning. 

Transmission Rate: 9600 Bits-per-second. 


OPTION DESCRIPTION RECOMMENDATION 
NUMBER 


Al Transmitter internally timed Al (required) 
A2 Transmitter externally timed 
B3 Data Set Ready interface lead B3 
ON for analog loopback mode 
B4 Data Set Ready interface lead 


OFF for analog loopback mode 


C5 Transmitter timing slaved by 
receiver 

C6 Transmitter timing not 
slaved by receiver 


D7 Elastic store option enabled 
(IN). 

Elastic store option disabled 
(OUT). 


Continuous carrier E9 
E10 Switched carrier 


oO 
Oo 


F11 Switched REQUEST TO SEND 
F12 Continous REQUEST TO SEND F12* 


Protective ground to signal AA to BB 
ground 


With alternate voice Either** 
Without alternate voice 


ce) 


*TIf option E10 is selected, the F options have no meaning and should be ignored. 


**The data set normally is supplied without a hand set. 


F- 


jt 
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Table F-6. HP 37220T Modem Strappings (Point-to-Point) 


Type of Modem: Hewlett-Packard 37220T 
Type of Line: Private Leased Line, 4-wire 
Transmission Rate: 9600 Bits-per-second. 


SWITCH FUNCTION SWITCH SETTINGS 
(O =Open, 
C =Closed) 


TRANSMITTER STRAPPING 
Factory Set Switches 

(Must remain as set 

at factory) 


Request-to-Send/ $1-2, $1-3, $1-4 
Clear-to-Send Delay (0 msec) 
Data-Set-Ready $1-5, $1-6, S1-7 OCC 
Control 
2-1 


Auto-Retain Enable/ 
Disable 


Transmit Power S3-1 thru $3-8 all Open 
Level (0 dBm) 

Telephone Line $3-9 O (auto 
Loopback Amplifier gain control) 


RECEIVER STRAPPING 
Input Threshold S1-1, $1-2 CO 
Level (enabled) 
Factory Set Switches 51-3 thru $1-6 0000 
(Must remain as set $1-7, S$1-8, S1-9 CCO 
Jumper Wire Out 
(disabled) 


at factory) 


EXTERNAL RATE SELECT 
VIA THE RS232C/V24 
INTERFACE 
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Table F-7. HP 37210T Modem Strappings (Multi-drop, Pt-to-Pt) 


Type of Modem: Hewlett-Packard 37210T 


Type of Line: Leased Line, 4-wire, multidrop 


Leased Line, 4-wire, point-to-point 


Transmission Rate: 4800 Bits-per-second. 


FUNCTION OF 
SWITCHES 
(O=Open, C =Closed) 


4-WIRE 
MULTI-DROP 


4-WIRE 
PT-TO-PT 


MEANING OF 
STRAPPING 


[as Shes a A ee 
CONTROL ASSEMBLY 
Factory Set Switches 
(Must remain as set 
at factory.) 
$10-1, S10-6, S10-7 000 O00 
§11-4, $11-5 OC OC 
$11-7, $11-8 CC CC 
$12-1 thru 812-4 O0O0O00 0000 
Train Sequence short 
510-2 C C sequence 
Receiver Turn-On- 
Delay 
S10-3 N/A N/A 
External Rate Control 
Enable/Disable 
S10-4 C C disabled 
Enable/Disable 
S10-5 enabled 
Auto Answer 
Telephone Select 
$10-8, S10-9 N/A N/A 
Transmit Clock 
S11-1, $11-9 modem 
Request-to-Send 
Delay 
$11-2 
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Table F-7. HP 37210T Modem Strappings (Multi-drop, Pt-to-Pt) (Continued) 


FUNCTION OF 4-WIRE 4-WIRE MEANING OF 
SWITCHES MULTI-DROP PT-TO-PT STRAPPING 
(O = Open, C = Closed) 


zn as 
2-wire/4-wire mode 
$11-3 4-wire 


Carrier Select 


511-6 C (Master— C (Master and 
constant) Slave— 
constant 
O (Slave— 
controlled) 


DISPLAY/PROCESSOR 
ASSEMBLY 


Factory Set Switches 
(Must remain as set 
at factory.) 

S1-1 thru 81-6 

S1-7 

51-8, S1-9 


all Open all Open 

C C 

00 00 

OC OC disabled 

Cooc COOC disabled 
/A /A 


ANALOG/MEMORY 
ASSEMBLY 


Amplitude and Delay 
Equalizers 

S1-1, $1-2 

S2-1 thru 82-4 


Output Power 
Programming 
Resistor 

$1-3 


rane 


Receiver Threshold 
Level 
S1-4 


Transmitter Output 
Power Level 
93-1 thru 83-4 


F-14 


3276/78 Emulation Mode 


Table F-7. HP37210T Modem Strappings (Multi-drop, Pt-to-Pt) (Continued) 


FUNCTION OF 4-WIRE 4-WIRE MEANING OF 
SWITCHES MULTI-DROP PT-TO-PT STRAPPING 
(O = Open, C = Closed) 
cae aT a a EAS CC (CTE 

Secondary Channel 

Select | 
94-1 thru S4-3 OCC not installed 
Phone Line 

Loopback 
$4-4 C enabled 
4-wire/2-wire 

Operation 

wire link, P/R 4-wire 


SECONDARY 
CHANNEL 


All switches 


REMOTE COMMAND 

ASSEMBLY | 

Receive Address 

S1-1 thru S1-4 
Master: O0O0O00 O0O000 
Slave: any setting any setting 


Receive Input 

Attentuation 
52-1 not selected 
Remote Command | 

Transmitter Output 

Level 
S2-2, S2-3, S2-4 COO COO 0 dBm 
Address Thumbwheel 
Front Panel Control 
Master: address of address of 
slave slave 
Slave: O O 
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Table F-8. HP 37230A Modem Strappings (Multi-drop, Pt-to-Pt) 


Type of Modem: Hewlett-Packard 37230A Short-haul 


Type of Line: 2-wire or 4-wire metallic. If leased from Bell, must conform 
to standards for intra-exchange lines in Bell System Techni- 
cal Reference, Publication 41301 


Transmission Rate: 9600, 4800, 2400 Bits-per-second. 


STRAP(S) 2-WIRE 4-WIRE 4-WIRE 
PT-TO-PT PT-TO-PT MULTI-DROP 


A ee ee eS 
Data Rate (A) 
2400 bps 
4800 bps 
9600 bps 
Test Links (B) 
(C) 
Clock (D) 
(E) 


Master—a 
Slaves—b 


For conformity to 
BSTR 41301 at 
2400 bps 
4800 bps 
9600 bps 


Receive Impedance (K) Master and 
end-of-line slave 
a/b 
Intermediate 
slaves 
Cc 


Transmit Impedance 
non-transmitting (L) Master—a 


Slave—b 
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Table F-8. HP 37230A Modem Strappings (Multi-drop, Pt-to-Pt) (Continued) 


| STRAP(S) 2-WIRE 4-WIRE 4-WIRE 
PT-TO-PT PT-TO-PT MULTI-DROP 
Gree 


Transmit Impedance 
transmitting (M) 


Receive Level (P) 


For conformity to 
BSTR 41301 at 


2400 bps 
4800 bps 
9600 bps 


Signal Ground (Q) 


Remote Control of 
Digital Loopback 
(R) 
(X5) 


NOTE: You may also be able to use your terminal with modems that provide similar 
capabilites to those listed in these tables. 
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PREPARING YOUR TERMINAL FOR USE 


Pre-Installation Preparations 


The customer must take the following steps before attempting to install an HP 2625A into an 
IBM 3270 Display System environment. 


e Have available a host system capable of communicating with a remote, BSC 
(BiSynchronous Communications) 3276 Control Unit. 


Configure the host system to recognize another 3276 Control Unit. This may involve gen 
changes to the host operating system, teleprocessing subsystem software, and/or front end 
processor. You may also need to install additional hardware on the host system to permit 
support of a remote BSC 3270 port. 


Ensure that the modem link between the host system and the 3276 Control Unit is opera- 
tional. When HP modems are being used, HP will assist in verifying that the modems are 
operational. 


If possible, test the host configuration and the communications link by running a program 
on the remote 3276 Control Unit. This is the best way to verify that the host configuration 
and the communications link are operating correctly. 


Cable Connections 


No special actions are required for connecting either power or the keyboard to your terminal 
(see Section 2 of the User Manual). Section 2 of the User Manual also describes the procedure 
for connecting the terminal to an HP computer over an RS-232-C point-to-point cable. See the 
appropriate parts of this Reference Manual for directions on how to connect your terminal to 
the alternate peripheral interface (a subset of HP-IB) and the DSN/Data Link. External 
printers also connect to the terminal as previously described. 


Supporting IBM data communications requires special hardware. Therefore, the factory con- 
figures Port 2 as the IBM datacomm port. Although you have some flexibility in configuring 
Port 1, you must always connect Port 2 to the IBM (or IBM-compatible) system. 


For each modem drop, the first terminal must be connected to the host computer through a 
modem (or modem bypass cable). Thereafter, subsequent terminals are connected to each 


other in daisy-chain fashion. 


Each terminal within a daisy-chain multipoint line contains a multipoint interface. Two 
types are available: 


e First Multipoint Interface. This interface connects the first terminal in the group to the 
modem or hardwire cable. The interface operates in synchronous mode. 


e Synchronous Daisy Chain Multipoint Interface. This interface connects successive termi- 
nals within a synchronous daisy-chain group. 
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First 
Multipoint 
Terminal Daisy-Chain Terminals 
|) be Be 
(ga, a ges) [q>__|/ Los Angeles, 
PSS SN - 


I &* AK ye /\° California 


| | First Daisy 


Multipoint Chain 
Cable Cable 
First 
Multipoint 
Terminal Daisy-Chain Terminals 


San Francisco, 
California 


7 


Special multipoint cables link the terminals together. Each cable has three connectors. The 
first connector attaches to that terminal’s interface. The second connector is a female multi- 
point connector that attaches to the next terminal in the group. The third connector varies 
depending upon the type of cable. In a First Multipoint Interface cable, the connector is a 
male RS-232-C connector that attaches to the modem. In the Daisy Chain Multipoint Interface 
cable, the connector is a male multipoint connector that attaches to the multipoint interface of 


the preceding terminal in the group. 


When using synchronous modems, constructing a daisy chain requires the following cables: 


e 132428: First Multipoint Sychronous without Receive Clock (option 311) 


e 13242Q: Daisy Chain Multipoint Synchronous (option 309) 
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Switching Between Personalities 


If you connect your terminal to two different systems, it functions as an IBM terminal when 
it communicates with the IBM host, and it functions as an HP terminal when it com- 
municates with an HP host. 


The terminal partitions its display memory between both personalities. Memory allocation is 
sufficient so both personalities may operate simultaneously without loss of data. 


The keyboard sends its input to the active personality. Therefore, when the terminal is 
serving as an IBM terminal, the terminal directs all keyboard data to the IBM workspace. 
Likewise, when the HP personality is active, all keyboard data goes to the HP workspace. 


Data transfers from a host computer go to the proper workspace, regardless of which person- 
ality is currently active. That is, an IBM computer always sends data to the IBM workspace, 
and an HP computer always sends data to the HP workspace. 


The screen is a viewing window into the active workspace. Changing personalities updates 
the screen to show the contents of the newly selected workspace. The function key labels and 
the Status Line also change to reflect the new personality. 


The middle portion of the Status Line shows the terminal’s “active” personality. The symbol 
“1” indicates that the terminal’s primary HP personality is active while the symbol “2” shows 
that the terminal is functioning in its alternate IBM personality. One of the Aid’s function 
keys (NEXT SYSTEM) switches the terminal between personalities. As each workspace area is 
distinct, switching between personalities never results in any information being lost. 


Screen Display At Power On 


The initial screen display depends upon whether the terminal is configured for an external 
printer on Port 1 (as specified by the entry in the Ext Printer field of the 3276/8 Configura- 
tion menu). 


INITIAL “HP” DISPLAY. If Port 1 is configured for a HP computer, the terminal comes up 
in its primary HP personality and displays the Modes function key labels. To change your 
terminal to its alternate IBM personality, you must press the key to display the Aids set 
of function key labels. Pressing [RZ (NEXT SYSTEM) accesses the IBM personality and dis- 
plays the following function key labels: 


Mm i Zk Ka tara 
TO TO NEXT ADVANCE LOCAL 3276/8 
ALT PRT §INT PRT SYSTEM LINE PRINT config 


NOTE: If your terminal lacks the appropriate options, the function key labels for Aj , AM , 
Ge, and Hg appear as blank fields. 


When your terminal is functioning as an IBM terminal, you may switch to the HP personality 
by pressing Qf (NEXT SYSTEM). 
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INITIAL “IBM” DISPLAY. When the terminal is turned off, the current status of Port 1 is 
stored in non-volatile memory. If the terminal is turned off while Port 1 is configured for an 
external device and not for communicating to an HP host, the terminal is restricted from 
accessing the HP function key labels. Therefore, the terminal powers on as an IBM terminal, 
and the function key labels assume the following values: 


Mm eH ES Kn ck ik | fe | 
TO TO TO ext dev PADVANCE J LocaAL ff 3276/8 
ALT PRT §INT PRT §EXT DEV config LINE PRINT config 
These values form the basic IBM “Aids” level when Port 1 is configured for an external device. 


NOTE: Since you can use Port 1 for an external printer only when it is not communicating 
to an HP computer, the label for selecting the external printer replaces the softkey 
that switches your terminal between personalities. Thus, while you are using your 
terminal with an IBM system and an RS-232-C printer, the terminal excludes you 
from accessing the HP Modes, Aids, and User Keys function key labels. 


Configuring For IBM Mode 


The 3276/8 Configuration menu contains parameters that pertain to the IBM personality. 
For example, you must state in the configuration menu whether an external printer is 
connected to Port 1. Furthermore, certain features that an IBM user accomplishes through 
key strokes, you must do through menu selections. 


Displaying The IBM Configuration Menu 


Once the “Aids” set of IBM function key labels appear on the screen, you may display the 
3276/8 Configuration menu by pressing MJ (3276/8 config). 


NOTE: Under certain special circumstances, there may be a momentary delay before the 
menu appears. This can happen, for example, if a host HP computer requests softkey 


definition values immediately before you press the [fi function key. 


Figure F-2 shows the IBM menu and its default settings. 


3276/8 CONFIGURATION 


Cursor Type Cursor Blink 


Alternate Workspace Size (age gisiy Ext Printer 
Asterisk Of f FirstTerm 


BSC Control Unit Address | 0] BSC Device Address (al 
Figure F-2. 3276/8 Configuration Menu 
Table F-9 lists the fields of the 3276/8 Configuration menu, together with their functions. 
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Table F-9. 3276/8 Configuration Menu Fields 


FIELD FUNCTION 


Cursor Type 


Cursor Blink 


Alternate 
Workspace Size 


Ext Printer 


Asterisk 
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This field determines the cursor’s appearance. 


Values 
Line: The cursor appears as an underscore. 
Box: The cursor appears as a full-bright rectangular box. 


Default = Line 
This field determines if the cursor blinks on and off. 


Values 
On: The terminal alternately shows then inhibits the display of 
the cursor making the cursor appear to blink on and off. 
Off: The cursor remains displayed at all times (doesn’t appear to 
blink). 


Default = Yes 


This field specifies an alternate workspace size. Both the host com- 
puter and the terminal must agree on this value. 


Values 
24 X 80: 24 lines by 80 columns. 
32 X 80: 32 lines by 80 columns. 
43 X 80: 48 lines by 80 columns. 


Default = 24 X 80 


This field specifies whether Port 1 communicates to a host computer 
or an external printer. When Port 1 is configured for an external 
printer, it is impossible to access the HP function key labels that 
select the terminal’s major operating modes, the HP “Aids” keys, and 
the User-defined function keys. 


Values 
Yes: Port 1 communicates to an external printer. 
No: Port 1 communicates to a HP host computer. 


Default = No 


This field controls the appearance of the transmit indicators that the 
terminal displays in the middle of the function key label line. The left 
asterisk applies to Port 1 and the right asterisk applies to Port 2. 
When the asterisk appears in the label line, it indicates that the 
corresponding port is in its transmit state. 
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Table F-9. 3276/8 Configuration Menu Fields (Continued) 


FIELD FUNCTION 


This field specifies whether the transmit indicator should be enabled 
or disabled and, if enabled, which control line it should reflect. 


Values 
Off: Disables the transmit indicator. 
RR .: | RS-232-C Carrier Detect (CF) or Receive Ready (RR). 
DM : RS-232-C Data Mode (DM) or Data Set Ready (CC). 
Line : Line Activity. Asterisk is present if a POLL or SELECT is 
received every three seconds. 


Default = Off 


This field specifies whether the terminal is the first terminal on a 
modem drop. 


FirstTerm 


Values 
Yes: The terminal is the first, or only, terminal on the line. 
No: Theterminal is within a daisy-chain sequence and is not the 
first terminal on the line. 


NOTE: The first terminal in a drop MUST have this field set to “Yes” 
or the host considers the drop to be dead. All other terminals 
along the dropline MUST have this field set to “No”. 


Default = Yes 


BSC Control 
Unit Address 


This field specifies the “group” address that applies to the first termi- 
nal in the line. The Control Unit Address must be unique for this drop 
with respect to all other drops on the communication line. 


Values 
0-31. You must enter the appropriate address that agrees with 
the host expected value for this terminal. As the NEXT and 
PREVIOUS CHOICE keys are inoperable, you must key in 

the required value. 


Default = 0 


BSC Device 
Address 


This field specifies the device identification code for the terminal. The 
Device Address must be unique for this terminal with respect to all 
other terminals on that drop line. 
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Table F-9. 3276/8 Configuration Menu Fields (Continued) 


FUNCTION 


You must enter the appropriate address that agrees with 
the host expected value for this terminal. As the NEXT and 


PREVIOUS CHOICE keys are inoperable, you must key in 
the required value. 


Default = 0 


NOTE: You must make all necessary changes to the configuration menu BEFORE you 
physically connect the terminal to a multipoint line. 


THE IBM KEYBOARD 


The keyboard of the HP 2625A most closely resembles the IBM’s 87-key EBCDIC Typewriter 
keyboard. Templates overlay the HP keyboard to show the placement of the differing IBM 
keys. Figure F-3 shows the layout of the IBM keys for an HP USASCII keyboard. 


MoOOM oo foools) 
— O0O0088 GE 


Figure F-3. IBM Key Locations On HP Keyboard 
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On the templates, the “names” for the keys appear in one of two colors. Brown labels show 
that the indicated key replaces the corresponding key on the HP keyboard. For example, the 
CURSR SEL (Cursor Select) key replaces the @ key. Although the ALT (Alternate Shift) key 
replaces the key, it appears in blue print. For keys that function as Alternate Shift keys, 
you must simultaneously press the ALT key and the corresponding key to select that function. 
These keys also appear in blue print. Since the way of accessing certain functions differ 
between their HP and IBM implementations, the blue color scheme quickly identifies all 
Alternate Shift keys. 


The HP 2625A offers support for the following languages: 


e Danish 

e Dutch 

e English (United Kingdom) 
e English (USASCID) 
e Finnish 

e French 

e French Canadian 
e German 

e Italian 

e Norwegian 

e Spanish 

e Swedish 


With the national languages, the templates also show which keys in the character set group 
may have been relocated. 


NOTE: IBM offers no support for Dutch. If your terminal was ordered with the Dutch 
keyboard option, your terminal will respond to the US IBM codes when operating in 
its IBM personality. Special templates compensate for the differences between the 
HP Dutch keyboard and the US IBM templates. 


IBM CHARACTER KEYS 


The 3276 provides three keys that are not available on standard HP keyboards. These keys 
are the cent sign (*), the split vertical bar (1), and the logical not sign ( —). Likewise, IBM 
does not support three HP USASCII characters: the left bracket ([), the right bracket (]), and 
the circumflex (*). Therefore, when your terminal functions as an IBM terminal, the terminal 
maps the left bracket into the cent sign, the right bracket into the vertical bar, and the 
circumflex into the logical not sign. (The template for the character set group shows all 
“replaced” keys.) Besides these six keys, the characters in the HP-USASCII character set are 
also in the IBM-EBCDIC character set. 


The following pages summarize the keys of the IBM keyboard, tell which keys are supported, 
and describe any “visual” differences between the implementations offered by IBM and HP. 
However, for complete information on key layouts and nomenclature, you should refer to the 
3270 Information Display System: Character Set Reference. The IBM 3270 Information Dis- 
play System Component Description provides details on the operation of each key. 
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NOTE: IBM uses icons to “name” several of their keys. Throughout this appendix, IBM keys 
are shown in bold type and capitalized letters. For HP’s version of the IBM keyboard, 
the HP keycap is shown when you must press an “existing” key. Whenever you must 
press a key that the template has renamed, that key is also shown as bold, 
capitalized text. 


CHARACTER SELECTION KEYS 


Four keys impact which character is selected, or displayed, when you press a particular key. 


Shift Key 


IBM 3276. The SHIFT key accesses uppercase letters or the topmost character on keycaps 
displaying two characters. Accessing these functions require your continually pressing the 
SHIFT key while you press and release the other key. 


HP 2625A. Pressing the key duplicates this operation. 


Alt Key 


IBM 3276. Pressing the ALT key accesses the function printed on the face of the appropriate 
keycaps. The ALT key operates like the SHIFT key since you must press and hold the ALT key 
while you press and release the other key to select the alternate function. 


HP 2625A. Pressing the ALT key duplicates this operation. However, since the template 
serves as the face of your keys, blue color titles indicate the “Alternate-Shift” functions on 
your keyboard. 


Shift Lock Key 


IBM 3276. The SHIFT LOCK key resembles the Shift Lock key on a typewriter. Once pressed, 
the terminal only types uppercase letters and the top symbol on keycaps with two symbols. 
Pressing either the left or right SHIFT key cancels the Shift Lock operation. 


HP 2625A. The Shift Lock function is unsupported. Instead, you may print all capital letters 
by pressing the key. The operation of the key is identical to its operation when in HP 


mode. Important differences between IBM and HP’s implementations are: 


e The key only affects the alphabetic keys; the numeric and symbolic keys retain their 
normal operation. 


e Pressing the @ key while in Caps mode prints lowercase letters; it does not cancel the 
selection of Caps mode. 


e The GJ key toggles Caps mode on and off. (The Status Line indicates whether Caps mode is 
active.) 
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(A,a/A) Switch 


The Dual Case/Mono Case (A,a/A) Switch determines how the terminal displays characters 
upon the screen. Selecting Dual Case (A,a) prints both uppercase and lowercase letters while 
selecting Mono Case (A) restricts the display to uppercase letters. Regardless of the setting of 
this switch, the terminal transmits the code for the “pressed” character. For this reason, the 
HP 2625A doesn’t support this feature. 


FIELD-ORIENTED CURSOR MOVEMENT KEYS 


Because a major use of the IBM 3278 terminal is data entry, four keys provide easy access to 
the next “input” field. These keys are 


e TAB FORWARD 
e BACK TAB 

e NEW LINE 

e HOME 


For each key, the screen’s format determines the cursor’s final position. 


The Tab Keys 


The Tab keys access the next or previous input field. Both Tab keys repeat their function if 
you continue to hold the key down. 


Tab Forward 


IBM 3276. Pressing the TAB FORWARD key advances the cursor to the first character 
position in the next unprotected field. Depending upon the screen’s format, the cursor may 
wrap over lines and around screen boundaries. 


When the screen contains either an unformatted display or a formatted display with only 
protected fields, the TAB FORWARD key “homes” the cursor to the first character position on 
the first line. 


HP 2625A. Pressing the key duplicates these operations. 


Back Tab 


IBM 3276. In unprotected fields, the Back Tab action depends upon the cursor’s initial 
position: 


e When the cursor is within a field, pressing the BACK TAB key moves the cursor to the 
beginning of that field. 


e When the cursor is at the first character position of a field, pressing the BACK TAB key 
moves the cursor to the first character position of the previous unprotected field. 
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Depending upon the screen’s format, the cursor may wrap over lines and around screen 
borders. 


When the screen contains either an unformatted display or a formatted display with only 
protected fields, the BACK TAB key “homes” the cursor to the first character position on the 
first line. 


HP 2625A. Simultaneously pressing the (gg and keys duplicates the 3276’s Back Tab 
function. 


NOTE: As the keys in the numeric keypad have assumed an IBM “role”, you can no longer 
use these keys for “tabbing” the cursor. 


New Line Key 
IBM 3276. Pressing the NEW LINE key advances the cursor from its current line. Its final 
position depends upon the screen’s format: 


e When the screen contains an unformatted display, pressing the NEW LINE key moves the 
cursor to the first character position in the next line. 


e When the screen contains a formatted display but all the fields are protected, pressing the 
NEW LINE key “homes” the cursor to the first character position of the first line. 


e If the display is formatted and contains unprotected fields, pressing the NEW LINE key 
moves the cursor to the first unprotected position of the next line. If the next line contains 
only protected fields, the cursor continues forward until it encounters the first unprotected 
field. The cursor can wrap from the end of the display to the beginning of the display. (It 
may even return to its original line if that is the only line containing input fields.) 


Holding down the NEW LINE key repeats the New Line function. 


HP 2625A. Pressing the @@ key duplicates the operation of the NEW LINE key. 


Home Key 


IBM 3276. Simultaneously pressing the ALT key and the HOME key moves the cursor to the 
first unprotected position on the screen. (Depending on the screen’s format, this could be the 
middle of the screen.) 


When the screen contains either an unformatted display or a formatted display with only 
protected fields, simultaneously pressing the ALT and HOME keys moves the cursor to the 


first character position on the first line. 


The Home key function repeats if you continue to hold both keys down (but once the cursor 
reaches its “home” location, no further movement is apparent). 


HP 2625A. Pressing the(§g¥j key duplicates the Home key operation. 
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CHARACTER-ORIENTED CURSOR MOVEMENT KEYS 


The IBM 3276 provides five keys that move the cursor a character at a time. All of these keys 
repeat their function if you continue to hold them down. 


Vertical Movement Keys 


IBM 3276. The CURSOR UP and the CURSOR DOWN keys move the cursor vertically 
through a column. Depending upon the model number, a 3276 Control Unit may display 24, 
32, or 43 lines (where each line is 80 columns wide). The vertical cursor movement keys wrap 
on the top and bottom lines of the workspace area, not the physical dimensions of the screen. 


HP 2625A. The and keys duplicate the action of the CURSOR UP and CURSOR 
DOWN keys. However, when the screen format exceeds 24 lines and the cursor is in the 
bottom line, pressing the keys rolls the workspace up one row so that the cursor appears 
in the next row. Similarly, when the cursor is in the top line of the screen window and text 
exists beyond the window’s bounds, pressing the keys rolls the workspace down one row 
so the cursor appears in the appropriate row. 


Scroll Function Keys 


With the HP 2625A, you may also use the “Roll” and “Page” keys to view lines that have 
rolled off the screen. 


When data extends above the screen’s top border, pressing the key exposes the previous 
line in display memory. If you continue to hold the key down, this action repeats until the top 
line of data becomes the first line on the screen’s display. 


When data exists below the screen’s bottom border, pressing the @# key exposes the next line 
in display memory. If you continue to hold the key down, this action repeats until the last line 
of data in display memory appears at the top of the screen. 


In its IBM personality, the terminal associates the cursor with a row and column location. 
When you press either Roll key, the cursor retains its current row and column position if this 
is possible. The cursor appears to move therefore with the display instead of remaining 
stationary as it does when these keys are pressed while the terminal is in its HP personality. 
However, since the cursor always remains on the screen, when the cursor is in the screen’s top 
row and the key is pressed, the cursor remains within the screen’s top row. Similarly, 
when the cursor is at the screen’s bottom row and the key is pressed, the cursor remains 
within the screen’s bottom row. Nevertheless, the terminal “remembers” the cursor’s initial 
row, column setting. If subsequent Roll or Page operations display the cursor’s initial location 
on the screen, the terminal properly positions the cursor at this location. 


The key displays the first 24 rows of the screen’s configured workspace area. For either a 
32 row or 43 row workspace area, this corresponds to rows 1 through 24. 


The key displays the last 24 rows of the screen’s configured workspace area. For a 32 row 
workspace area, this corresponds to rows 9-32. For a 43 row workspace area, this corresponds 
to rows 20-43. 
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When either Page key is pressed, the cursor retains its current column position. If you press 
one Page key then the other, at the end of this sequence, the cursor is displayed at its initial 
position (even though a different grouping of lines may appear on the screen). 


Horizontal Movement Keys 


IBM 3276. The CURSOR LEFT and CURSOR RIGHT keys move the cursor one character 
position in the indicated direction each time you press the key. When the cursor reaches the 
screen border, pressing the CURSOR LEFT key wraps the cursor to the last character position 
in the previous line, whereas pressing the CURSOR RIGHT key wraps the cursor to the first 
character position of the next line. 


The 3276 also provides “double-speed” horizontal movement keys that are the Alternate Shift 
counterparts of the CURSOR LEFT and CURSOR RIGHT keys. They behave similarly to 
these keys except they move the cursor two character positions at a time. 


HP 2625A. The and keys duplicate the operation of the CURSOR LEFT and 
CURSOR RIGHT keys. If pressing a key accesses a row position that is beyond the viewing 
_window, the terminal “rolls” the workspace to bring that line into view. 


As these keys repeat at a relatively rapid pace if you continue to hold them down, the HP 
2625A does not support the double-speed cursor positioning keys. 


Backspace Key 
IBM 3276. The BACKSPACE key duplicates the operation of the CURSOR LEFT key. 


HP 2625A. The gg key provides an identical implementation. 


CURSOR DEFINITION KEYS 


For its cursor, the 3276 displays either an underline (the normal form) or a rectangular box 
(the alternate form). Either type of cursor can appear as blinking or non-blinking. Two keys 
allow you to select these features. 


Alternate Cursor (ALT CURSR) Key 


IBM 3276. Alternate presses of the ALT CURSR key select either an underline or a rectan- 
gular box for the cursor’s form. 


HP 2625A. You may select either “Line” or “Box” in the 3276/8 Configuration menu. 


Cursor Blink (CURSR BLINK) Key 


IBM 3276. Alternate presses of the CURSR BLINK key alter the cursor’s appearance so it 
either blinks or does not. 


HP 2625A. You may select blinking or non-blinking in the 3276/8 Configuration menu. 
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ERASING THE DISPLAY 


The 3276 has three keys (CLEAR, ERASE EOF, and ERASE INPUT) that erase all or part of 
the display. The resulting operation may also reposition the cursor. 


Clear Key 
IBM 3276. Simultaneously pressing the ALT key and the CLEAR key initiates these actions: 


e The cursor moves to the first position in the first line of the display and the entire screen is 
cleared. This converts the screen to an unformatted display. 


e If an alternate screen size is in effect, the Clear function changes the format to the default 
workspace size. 


e As the CLEAR key is an I/O key, pressing the CLEAR key locks the keyboard and the 
“DO NOT ENTER - TIME” message appears in the Status Line. 


HP 2625A. Pressing the CLEAR key duplicates this operation, except the status message 
reads: “X System”. 


Erase End Of Field (ERASE EOF) Key 


IBM 3276. Pressing the ERASE EOF key leaves the cursor at its current location and erases 
from the cursor’s position forward depending upon the screen format: 


e When the cursor is in an unprotected (“input”) field, pressing this key erases all character 
positions from the cursor’s current location to the end of that field. When a field wraps 
around screen boundaries, the erase operations also wraps around to the end of the field. 


e When the screen contains an unformatted display, pressing the ERASE EOF key erases all 
character positions from the cursor’s current location to the last character position in the 
display. 


e If the cursor is at an attribute byte or in a protected field when you press the ERASE EOF 
key, the keyboard locks and the message “Go Elsewhere” appears in the Status Line. 


HP 2625A. Pressing the ERASE EOF key duplicates this operation. 


Erase Input Key 


IBM 3276. Simultaneously pressing the ALT key and the ERASE INPUT key moves the 
cursor and clears portions of the screen depending upon the screen’s format: 


e If the screen contains a formatted display with input fields, simultaneously pressing the 
ALT key and the ERASE INPUT key erases all input areas and moves the cursor to the first 
unprotected character position on the screen. 


F-31 


3276/78 Emulation Mode 


e If the screen contains a formatted display with only protected fields, simultaneously press- 
ing the ALT key and the ERASE INPUT key moves the cursor to the first character position 
on the first line but nothing is erased. 


e If the screen has an unformatted display, simultaneously pressing the ALT key and the 
ERASE INPUT key moves the cursor to the first character position of the first line and 
erases the entire screen. 


HP 2625A. Pressing the ERASE INPUT key duplicates this operation. 


TESTS, ERRORS, AND RECOVERY 


The SYSTEM REQUEST and TEST keys request testing routines to be run on the 3276. A 
change in the “click” sound indicates that the terminal’s keyboard is locked and an error 
condition has occurred. The RESET key serves in error recovery. 


System Request Key 
IBM 3276. Simultaneously pressing the ALT key and the System Request (SYS REQ) key 
initiates one of two actions: 


e Simultaneosuly pressing these keys clears the screen and switches the terminal between 
application and control programs. 


e The terminal sends a test request message to the host system. 


In both cases, the keyboard locks, the “DO NOT ENTER - TIME” message appears in the 
Status Line, and Insert Mode (if active) is turned off. 


HP 2625A. Your terminal offers no support for this key. 


Test Key 


IBM 3276. Simultaneously pressing the ALT key and the TEST key prepares the terminal to 
run tests that reside in the 3276 Control Unit. Upon completion of the test procedures, you 
must again press both the ALTand TEST keys to return the terminal to its normal operating 
state. 


HP 2625A. The HP 2625A does not support the IBM test features. To test the integrity of 
your terminal, you should switch the terminal to its HP personality then use the Service 
Keys set of function key labels. 


Click Key 


IBM 3276. The CLICK key controls whether pressing the keyboard keys produces an audible 
sound. The key toggles between producing a “click” or not producing a “click”. 
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Your selection determines how the keys function when the terminal is operating normally. 
When an error condition occurs, the keyboard “locks”, and pressing the keys produces the 


alternate “sound”. For example, if you select no click for normal operation, the clicking sound 
indicates an error condition. 


HP 2625A. While the terminal is in its primary HP personality, you may select “Click” in 
the Global Configuration menu. However, this affects the operating state of the terminal and 
not a specific personality. In particular, the “click” sound functions as in all HP terminals as 
you may either choose that the keys always click or that they never do. The sound doesn’t 
change to indicate an error condition. Instead, the terminal bell rings. 


Reset Key 


IBM 3276. You must press the RESET key to recover from “DO NOT ENTER’ error condi- 
tions. Once the keyboard is disabled, no other keyboard operation is honored. You may also 
use the RESET key to exit Insert Mode. 


HP 2625A. Pressing the key duplicates these functions, except that the key and 
function keys still work. 


/O INITIATION AND PROGRAM INTERACTION 


These keys initiate host communication and may specify to the application program what 
action to invoke. 


Enter Key 


IBM 3276. Pressing the ENTER key notifies the program that you have completed entering 
your data and are ready to transmit the data to the system. The keyboard locks and the 
“DO NOT ENTER - TIME” message appears in the Status Line. Even though this key repeats 
if you continue to hold it down, this practice is discouraged as the operation of the program 
becomes unpredictable. 


HP 2625A. Pressing the key duplicates this operation, except the status message reads: 
“X System”. 


Program Function (PF) Keys 


IBM 3276. Pressing one of the PF keys accesses the function that an application program 
may have assigned to that key. On the IBM 3276, PF1 through PF12 are Alternate Shift keys, 
whereas PF13 through PF24 are not. Upon pressing any PF key, the “DO NOT ENTER - TIME” 
message appears in the Status Line. 


HP 2625A. The PF keys function similarly, both in their operation and in which keys are 
Alternate Shift keys, except the status message reads: “X System”. 
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Program Access (PA) Keys 


IBM 3276. Pressing a PA key signals the application program that you want its attention. On 
the IBM 3276, PA1 and PA2 are Alternate Shift keys. Upon pressing the key, the keyboard 
locks and the “DO ‘NOT ENTER - TIME” message appears in the Status Line. The 3276 with a 
data entry keyboard offers a PA3 key while the typewriter keyboard model does not. 


HP 2625A. Your terminal offers the PA1 and PA2 keys and also a PA3 key. PA1 and PA2 are 
standard-operation keys while PA3 is an Alternate Shift key. When you press one of these 
keys, the status message reads: “X System”. 


Cursor Select (CURSR SEL) Key 


IBM 3276. The CURSR SEL key duplicates the function of the Selector Light Pen feature as 
it allows you to select items from a table or menu. 


This key works in conjunction with “Cursor Selectable” fields. The terminal recognizes two 
types of Cursor Selectable fields: “Selection” fields and “Attention” fields. A special desig- 
nator character, which must be the first character in the field, differentiates the two types of 
fields. 


e A question mark (?) or a greater-than sign (>) shows a selection field. 
e An ampersand (&), a space, or a null character shows an attention field. 


Once the terminal displays a selection menu, you locate those fields beginning with a ques- 
tion mark to view the available choices. 


To “select” an item, you move the cursor within the selection field of your choice, then press 
the CURSR SEL key (or any other I/O initiating key). This action changes the designator 
character to the greater-than sign to show that this item was selected. If you decide to cancel 
the selection, you must position the cursor within the field then press the CURSR SEL key. 
The designator character reverts to its question mark form. 


After you have made all your choices, you notify the program of your selections by moving the 
cursor to an attention field and pressing the CURSR SEL key. This locks the keyboard and a 
“DO NOT ENTER - TIME” message appears. Consult the appropriate application manuals to 
see how your program uses this feature. 


HP 2625A. Pressing the CURSR SEL key duplicates this operation, except the status mes- 
sage reads: “X System”. 
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Attention (ATTN) Key 


IBM 3276. The Attention key signals the program that you want its attention. Pressing this 
key displays the “DO NOT ENTER - TIME” message and disables the keyboard. The applica- 
tion program determines how to interpret this key and the appropriate response to send to 
the terminal. 


HP 2625A. Your terminal only supports Binary Synchronous Communications (BSC) be- 
tween the terminal and host computer. As the IBM implementation of BSC does not support 
the Attention key, neither does the HP 2625A. 


PRINTER FUNCTION KEYS 
IBM 3276 


The 3276 provides local print control to an external printer. This may involve the use of three 
keys: the PRINT key, the IDENT key, and the DEV CNCL key. 


PRINT KEY. The PRINT key copies the contents of the screen to the printer assigned to your 
display station. 


IDENTITY KEY. The IDENT key performs one of two functions: 


e You may use it to request or change the Printer ID/Printer Class for a print operation. 
e You may use it to display the current valid printer ID for that display station. 


DEVICE CANCEL (DEV CNCL) KEY. You must press the DEV CNCL key to recover from 
errors that indicate that the printer is busy or inoperable. Pressing the RESET key has no 
effect under these conditions. 


HP 2625A 


Your terminal does not support the PRINT key or the IDENT key. Instead, by using the 
function key labels presented at the IBM Aids level, you may copy the contents of the screen 
to a selected destination device. 


While copying data from the HP 2625A, you may simultaneously press the ALT key and the 
DEV CNCL key to cancel the print operation. (See the description of print operations which 
follows later in this appendix.) 


EDITING CAPABILITIES 
The 3276 edits on a character basis through the use of the INSERT and DELETE keys. 
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Insert Key 


IBM 3276. During normal operation, your terminal overwrites existing text when you enter 
characters onto a line. To type in characters without overwriting text requires your setting 
the terminal for Insert mode. 


Pressing the INSERT key puts the terminal into Insert mode. To return the terminal to its 
normal overwrite operation requires your pressing the RESET key or any key that causes 
host communicatication (such as the ENTER key, the PA keys, or the PF keys). 


The effect of Insert mode depends upon the screen’s format: 


e In an unformatted display, as you insert characters, existing text is shifted to the right. 
These characters may wrap across lines or from the bottom line of the display to the top 
line. 


e After entering Insert mode, if you try to enter a character into a protected field or an 
attribute byte, the keyboard locks and the “Go Elsewhere” message appears in the Status 
Line. 


e If the cursor is within an unprotected field, you may insert characters into the field as long 
as space is available between the cursor’s current position and the end of the field. Charac- 
ters forced from one line automatically wrap to the next line. When the field to the right of 
the cursor completely fills with data, the keyboard locks, and the message 
“Too Much Data” appears in the Status Line. 


HP 2625A. Insert mode functions similarly. If you attempt to add more data than the field 
can accommodate, the message “X Too Much Data” appears in the Status Line. To enter 
Insert mode, press the key. You may exit Insert mode as you do on the IBM 3276. 
Additionally, you may again press the @ key to cancel Insert mode. (This follows the HP 
practice of exiting Insert mode; this feature is not provided on a 3276.) 


Delete Key 
IBM 3276. The operation of the DELETE key depends on the screen’s format: 


e Within an unprotected field (or with an unformatted display), pressing the DELETE key 
erases the character at the cursor’s current position. The cursor retains its position while 
the remaining characters within that field (up to the end of the line) shift one position to 
the left. Subsequent lines are unaffected. 


e If you press the DELETE key when the cursor is within a protected field or an attribute 
byte, the keyboard locks and the “Go Elsewhere” message appears in the Status Line. 


HP 2625A. Pressing the key duplicates the delete operation of the 3276. (However, 


continuing to hold down the key repeats the delete operation. The 3276 does not provide 
this feature.) 
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UNIQUE DISPLAYABLE CHARACTERS 
IBM has two special characters, Duplicate (DUP) and Field Mark (FM). Both provide the 
application program with special information that aids data entry. 


Depending upon the setting of the (A,a/A) Switch, these characters take one of two forms. 


e When set for Dual Case (A,a) the DUP character appears as an asterisk with an overscore 
(+). The FM character appears as a semicolon with an overscore (7 ). 


e When set for Mono Case (A), both characters lose their overscore so that the DUP character 
appears as an asterisk (*) and the FM character appears as a semicolon (; ). 


The Duplicate (DUP) Key 
IBM 3276. The DUP operation allows you to duplicate input data that occurs repeatedly. 


If the cursor is in an unprotected field when you press the DUP key, the 3276 displays a DUP 
character in the field and moves the cursor to the first character position of the next unpro- 
tected field. 


If the cursor is in a protected field or at an attribute byte when you press the DUP key, the 
keyboard locks, and the message “Go Elsewhere” appears in the Status Line. 


HP 2625A. Simultaneously pressing the ALT key and the DUP key implements the function 
of the DUP key. As the HP 2625A doesn’t support Mono Case, your terminal displays the DUP 
character as an asterisk with an UNDERSCORE (). 


The Field Mark (FM) Key 


IBM 3276. When the screen contains an unformatted display, you may use the FM key to 
show an application program where a field ends. 


If the cursor is in an unprotected field when you press the FM key, the 3276 displays a FM 
character at the cursor’s position and moves the cursor to the first character position of the 
next unprotected field. 


If the cursor is in a protected field or at an attribute byte when you press the FM key, the 
keyboard locks and the message “Go Elsewhere” appears in the Status Line. 


HP 2625A. Simultaneously pressing the ALT key and the FMkey implements the Field Mark 
function. As the HP 2625A doesn’t support Mono Case, your terminal displays the FM charac- 
ter as a semicolon with an UNDERSCORE ( ; ). 


THE DISPLAY 


The screen’s display contains a fixed number of horizontal rows. Depending upon the configu- 


ration, your “screen” may consist of 24 lines, 32 lines, or 43 lines. Each row contains 80 
columns. 
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Displays may be formatted or unformatted. An unformatted display has no defined fields. A 
formatted display contains at least one defined field, which may be either protected or 
unprotected. The terminal prevents you from keying data into protected fields. Since you may 
enter characters into unprotected fields, they are also called “input” fields. 


An attribute byte defines each protected and unprotected field. A field remains defined until 
the occurrence of the next attribute byte. Therefore, fields may wrap across a line or several 
lines, and may wrap from the bottom to the top of the screen. 


An application program issues a Start Field order to set each attribute byte. The byte con- 
tains the video and field enhancements which pertain to that field. The character that 
corresponds to the attribute byte appears as a blank on the display screen. 


VIDEO ENHANCEMENTS 


Once defined within an attribute byte, video enhancements propagate throughout their field. 
The HP 2625A supports the following video enhancements: 

e HIGH INTENSITY (implemented as HP’s Full Bright) 

e NORMAL INTENSITY (implemented as HP’s Half Bright) 

¢ NONDISPLAYABLE (implemented as HP’s Security Video) 


The HP 2625A does not support the SELECTOR PEN DETECTABLE video enhancement. 
Instead, it supports the Cursor Selectable field enhancement and the Cursor Select (CURSR 
SEL) key. 


FIELD ENHANCEMENTS 


An application program may define display fields to be: 


¢ PROTECTED. The terminal restricts you from entering data into (or modifying the data 
within) a protected field. 


¢ UNPROTECTED. You may enter and edit characters within an unprotected field. 


¢ NUMERIC ONLY. You may only enter the numeric digits (0 through 9), the minus sign (—), 
a decimal point (.), or the DUP character within a numeric field. 


e AUTO SKIP. When the Auto Skip feature is encountered, the cursor advances to the next 
unprotected location. 


e MODIFIED DATA TAG. The MDT bit shows whether any data within this field has been 
entered, edited, or erased since the last input/output sequence. 


e CURSOR SELECTABLE. This enhancement permits the Cursor Select key to function, 
provided that the first character of the field is a properly defined designator character. 
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APPLICATION PROGRAMS 


An application program running on your host system interacts with each control unit and 
display station. The program sets the format for the display screen and determines how 
certain keys are interpreted and how the system responds to the operator. You should see the 
appropriate manual for the implementation of any application program that you are using. 


COMMANDS AND ORDERS 


An application program interacts with your terminal through “Commands” and “Orders”. The 
control units in the 3270 system recognize four basic types of commands: 


Write Commands 
Read Commands 
Control Commands 
Sense Commands 


Orders further define write operations. 


NOTE: As Sense Commands are inapplicable for the models of the 3276 that HP emulates, 
they receive no further treatment in this manual. 


Commands 


The HP 2625A supports three types of commands: Write Commands, Read Commands, and 
Control Commands. 


WRITE COMMANDS. The HP 2625A supports three types of Write Commands that control 
the writing of data to the display. A Write Control Character may supply additional informa- 
tion. 


e WRITE -This command transfers (“writes”) data from the host computer to the terminal. 


e ERASE/WRITE - This commands erases the entire display before implementing the write 
operation. 


e ERASE/WRITE ALTERNATE - This command erases the entire display and sets the alter- 
nate screen size before implementing the write operation. The normal (“default”) screen 


size is 24 lines by 80 characters. You may set an alternate screen size in the 3276/8 
Configuration menu. 


The WCC (Write Control Character) contains information associated with a Write Command. 
The information shows whether to reset the keyboard, ring the bell, or reset the MDT 
(Modified Data Tag) bits. 


Refer to the IBM 3270 Information Display System Component Description manual for a 
complete description of the sequence of bytes in the Write Command and the format for the 
Write Control Character byte. 
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READ COMMANDS. The HP 2625A supports two types of Read Commands. These com- 
mands control the reading of data from the display. 


e READ BUFFER - This command is primarily used in diagnostic tests. It initiates the 
transfer of the entire display to the IBM host from the buffer position where reading begins 
to the last buffer location in the display. 


e READ MODIFIED -This command reads those fields where the MDT bit is set. Depending 
upon which key you pressed to request this operation, the Read Modified Command in- 
itiates one of two actions: 


a) Read Modified--pressing the ENTER key, the CURSOR SEL key (when a ampersand is 
the designator character), or a PF key transfers all modified fields to the program. 

b) Short Read--pressing either the CLEAR key or one of the three PA keys transmits a code 
signifying which one of these keys was pressed. 


NOTE: As the Read Modified All Command only applies to a 3276 Control Unit operating in 
SNA/SDLC protocol, your terminal offers no support for this command. Additionally, 
the Test Request Read is initiated by pressing the SYS REQ (System Request) key. 
As the HP 2625A doesn’t support this key, this command is also unsupported. 


Refer to the IBM 3270 Information Display System Component Description manual for a 
complete description of the control characters and data transmitted for the various Read 
Commands. 


CONTROL COMMANDS. The 3270 system may execute four types of Control Commands. 
The Select and No Operation Commands, however, are invalid for a 3276 Control Unit, and 
the HP 2625A establishes its own procedure for copying information. 


e ERASE ALL UNPROTECTED - This command erases all data within unprotected fields. 


e COPY -This command transfers data between devices. The HP 2625A offers no support for 
this command. (See the following discussion on “PRINT OPERATIONS?” for ways to obtain 
printed copies with your HP 2625A.) 


Orders 


An IBM 3276 recognizes two types of orders: Buffer Control Orders and Printout Format 
Orders. The following paragraphs summarize these orders. See the IBM 3270 Information 
Display System Component Description manual for complete details on implementation. 


BUFFER CONTROL ORDERS. Six types of buffer control orders facilitate the writing of 
information to the display: 


e START FIELD (SF) - The SF order notifies the terminal that the next byte in the data 
stream is an attribute byte. 


e SET BUFFER ADDRESS (SBA) -The SBA order specifies a new buffer address from which 
write operations start or continue. 
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INSF RT CURSOR (IC) - The IC order moves the cursor to the location specified by the 
current buffer address. 


© PROGRAM TAB (PT) -The PT order advances the current buffer address to the address of 
the first character position within the next unprotected field. 


REPEAT TO ADDRESS (RA) - The RA order stores a specified alphanumeric or null 
character in all buffer locations from the current buffer address up to the specified stop 
address. 


e ERASE UNPROTECTED TO ADDRESS (EUA) -The EUA order inserts nulls in all unpro- 
tected buffer locations from the current buffer address up to the specified stop address. 


PRINTOUT FORMAT ORDERS. The Printout Format Orders are stored in the buffer as 
control characters. They are executed during a printout operation. As the HP 2625A provides 
alternate means for printing data, it offers no support for the 3276 format orders. 


PRINT OPERATIONS 


Your terminal offers no support for the Print or Copy routines supported by the IBM 3276. 
Instead, you may configure Port 1 for an external device and use the function key labels to 
obtain a printed copy of the screen display. 


Furthermore, if your terminal has the integral printer option, you may print the contents of 
the screen to the integral printer without worrying about cable connections or configuration 
settings. The following paragraphs describes these features. 


NOTE: The extended character set of the IBM text print feature is not supported, so the 
Suppress Index (SI) feature of a 328X printer equipped with the text feature cannot 
be duplicated. Also, while new Hewlett-Packard equipment can print the various 
IBM EBCDIC symbols, older equipment may not be able to print the cent sign (°*), 
the split vertical bar (1), or the logical not sign (1). 


Copying Data To An External Printer 


After connecting and configuring an external printer to Port 1, you may obtain a printed copy 
of the screen display by using the IBM Aids function key labels: 


Mm Hk ZZ ke fs 
TO TO me ext dev §ADVANCE LOCAL 3276/8 
ALT PRT BINT PRT §EXT DEV config LINE PRINT config 


Table F-10 describes the function of these labels. 
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Table F-10. The External Device Function Key Labels 


a = 


Alternate presses of this key selects or cancels a device on the 
alternate peripheral interface as the destination device. 


Alternate presses of this key selects or cancels the integral 
printer as the destination device. 


Alternate presses of this key selects or cancels the external 
printer as the destination device. 


Pressing this key displays the External Device Configura- 
tion menu. 


config 


After a destination device is selected, pressing this key 
causes the printer to skip a line. 


After a destination device is selected, pressing this key copies 
the entire contents of the IBM workspace. 


3276/8 Pressing this key displays the 3276/8 Configuration Menu. 


config 


To select an external printer as a destination device, you must press the appropriate function 
key to display an asterisk in the corresponding label. Pressing §ZMJ (TO EXT DEV) selects a 
printer connected to an RS-232-C interface while pressing RAM (TO ALT PRT) selects a 
printer connected to the alternate peripheral interface. 


NOTE: If you omit selecting a destination device, pressing either [RGM (ADVANCE LINE) or 
(LOCAL PRINT) locks the keyboard and displays the error message: 
“No To Devices Press RETURN To Clear” in the function keys’ Label Line. 


After pressing J (LOCAL PRINT), you may cancel the print operation either by simulta- 
neously pressing the ALT key and the DEV CNCL key or by simultaneously pressing the ALT 
key, the (iM key, and the GE key. 


Copying Data To The Integral Printer 


If your terminal has the optional integral printer, you may also obtain a printout of the data 
on the screen by printing the screen’s contents to the integral printer. 


When you have configured Port 1 for an HP host computer, the IBM Aids labels have the 
following values: 


Mm He ik kw cE ka fs 
TO TO NEXT ADVANCE LOCAL 3276/8 
are ee | al a SYSTEM LINE PRINT config 
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The NEXT SYSTEM function key switches the terminal to its HP personality. The other func- 
tion keys perform the same operations as indicated in table F-10. 


To select the integral printer, you must press MJ before initiating any print operation. 


By simultaneosuly pressing the ALT key and the DEV CNCL key, you may stop a print 
operation that is in progress. Or you may simultaneously press the ALT, @g, and keys 
to cancel the print operation and clear the printer buffer. 


STATUS LINE AND ERROR MESSAGES 


The bottom line of the display monitor in a 3276 Control Unit or a 3278 Display Station is an 
“Operator’s Information Area”. On this line, the system displays icons and messages to notify 
the user of the station’s current operating state. 


The bottom line of the HP 2625A is a Status Line that provides similar information, except 
written text replaces the various IBM symbols. Table F-11 lists the various messages that 
may appear within the Status Line. See Section 10 of the Reference Manual for a list of those 
error messages that replace the function key labels. 


Table F-11. IBM Status Messages 


MESSAGE MEANING 


The IBM personality of your terminal is ready or working. 


The terminal only prints uppercase letters unless the 
key is held down to print the corresponding lowercase letter. 
All remaining keys are unaffected. 


Ins Char The terminal is in Insert Character mode. 


X Go Elsewhere Press the key to unlock the keyboard. Then move the 


cursor to another location on the screen or take another 
action. 


X Numeric Only Press the GS key to unlock the keyboard. Then enter only 
“numeric” data into this field. 


X Printer Busy The printer connected to your terminal is currently busy. 


X Prog nn (Where “nn” is a 2-digit number.) The terminal has detected a 
programming error in the data it received from the host. 
Press the key to unlock the keyboard. If the problem 


persists, refer to your 3276 Problem Determination Guide for 
further information. 
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Table F-11. IBM Status Messages (Continued) 


MESSAGE 


X DC nn Error (Where “nn” is a 2-digit number.) A problem exists in the 
datacomm line. Press the key to unlock the keyboard. If 
the problem persists, refer to your 3276 Problem Determina- 
tion Guide for more information. 


X System The host system has locked the keyboard. Wait for an addi- 
tional message or press the key to cancel the operation. 


X Too Much Data You attempted to enter more information than this field can 
hold. Press the key to unlock the keyboard, then correct 
the entry. 


Press the key to unlock the keyboard, then try the oper- 
ation again. 


DIFFERENCES BETWEEN IBM 3276 AND HP 2625A 


Whereas the 3270 Information Display System consists of 3 basic components (control unit, 
display station, and printer), your HP 2625A, if installed with the optional integral printer, 
can function as all three components. Alternately, you may connect the terminal to an 
external printer over Port 1 and use HP copy routines to print information to the external 
device. 


Because of differences in hardware design, you cannot mix IBM and HP products on the same 
modem drop line. For example, you cannot connect an IBM 3278 Display Station or an IBM 
printer to your terminal. However, you may connect a maximum of 32 HP 2625A terminals 
in daisy-chain fashion. It is permissible to have IBM equipment off one modem drop and HP 
equipment off a different modem drop on the same line. 


Some of the hardware-related features not supported by the HP 2625A include: 


Terminal Adapters 

Integrated Modems 

DDS Adapters 

Communication Feature with (or without) Business Clock 


The 3270 Information Display System may be ordered with several options that “tailor” the 
system to a particular environment. The following lists summarize these special features 
that the HP 2625A does not support. 


F-44 


3276/78 Emulation Mode 


Special application features: 


e Address Keylock 

e Keyboard Numeric Lock 
e Magnetic Reader Control 
SDLC/BSC Switch 
Security Keylock 
Selector Light Pen 


APL-related features: 


e¢ APL/Text Control 

e Extended Function Base 

e APL/Text 

e Extended Character Set Adapter 


Keyboards: 
e The HP 2625A keyboard most closely approximates the 87-key EBCDIC keyboard layout. 


HP offers no support for the Japanese Katakana keyboards or for the variety of data entry 
keyboards. 


HP2625A IBM Address Mapping 


This section described how to configure the addressing of the IBM personality (port 2) of an 
HP2625A terminal. The two fields which determine the terminal’s address are the BSC 
Control Unit Address and BSC Device Address fields. These fields are roughly the equivalent 
of the Group ID fields and the Device ID field on the HP Multipoint Menu. Each of the IBM 
address fields may contain values in the range of 0-31 (decimal); however, these values are not 
the actual addresses used by the terminal. 
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The decimal BSC Control Unit Address is mapped into an EBCDIC hex polling address and 
selection address based on the following table: 


DECIMAL POLLING ADDRESS SELECTION ADDRESS 
VALUE EBCDIC CHAR EBCDIC CHAR 
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The decimal value in the BSC Device Address field are mapped into the same EBCDIC 
addresses as the BSC Control Unit polling addresses. 
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